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BASING POWER RATES ON MOTOR 
CAPACITY. 

The cost of supplying electrical energy to a motor 
installation comprises two important elements—fixed 
charges upon plant and the running expenses of the 
system devoted to power service. It is a widespread 
practice to make an allowance for these costs in 
rates by compiling monthly bills upon the basis of 
an energy charge recorded by meter plus either a 
charge based upon the measured demand or a flat 
rate based upon the capacity of the motor. A log- 
ical rate system takes these matters into account as 
a fundamental necessity in selling central-station 
service to motor users, barring motors of insignifi- 
cant rating which can be operated upon lighting cir- 
cuits without serious disturbance of voltage condi- 
tions. 

Whether a customer uses the full capacity of a 
motor or not, the company must be ready to supply 
service up to this capacity, and for such readiness to 
serve is entitled to full compensation. An interest- 
ing case involving this principle came before the 
Public Utility Commission of New Jersey a year or 
so ago (Reilly and Manz vs. Public Service Electric 
Company, Report of New Jersey Public Utility Com- 
missioners, vol. I, p. 286). It appears that this firm 
prior to a certain date received power service based 
on the maximum demand measured by the demand 
meter, which showed a monthly use of 6 horsepower 
maximum in a single motor installation rated at 15 
The concern was later put on the retail 
power rate of the company, under which the demand 
was assumed to be 80 per cent of the rated capacity, 
amounting to 12 horsepower in the case of the com- 
plainants. The latter alleged that the mechanical 
equipment in service would at no time require 12 
horsepower input at the motor; that the demands of 
the business had been accurately tested prior to the 
change in method of charging; and that an assump- 
actual requirement should 


horsepower. 


tion of use in excess of the 
not be permitted. 

The use of a 15-horsepower motor was not denied, 
and the commissioners found in the company’s favor, 
pointing out that a charge based on the capacity of 
the motor rather than on the actual consumption 
per month is a minimum charge whose principle 
should be upheld. The fact that a motor may be, 
in exceptional cases, in excess of the power that the 
customer requires, was held not to justify an order 
by the Board requiring departure from a general 
rule applicable to other customers having similar 
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motors. It is obvious that an installation in which 
the motor capacity is closely related to the load re- 
quirements yields the consumer a better rate than 
one operating at a load as low as the one in the case 
cited, not only cutting down the demand charge but 
also by reason of more efficient operation, using less 
The the is the wisdom of 
careful motor selection and the desirability of test- 


energy. moral of case 
ing the local load requirements from time to time, 
rather than leaving motor installations once made 


severely alone 





PLACING SECURITIES. 

Che public utility in a growing city is under the ne- 
cessity of continually increasing its investment. Other- 
wise it cannot render good service to all of those who 
are ready to avail themselves of its facilities. The prob- 
lem of financing extensions is ever before certain utility 
companies. In times when capital is plentiful, this prob- 
lem may offer no serious difficulties to the utility man- 
ager. At other times and in certain places very real 
difficulties arise, and large discounts or commissions are 
sometimes allowed in order to the 


[he practical result of this condition is that the 


secure necessary 
funds 
utility pays a comparatively high rate for the addi- 
tional capital, while the investor may receive little 
or no more than the nominal rate, the difference go- 
ing to the banker or other financial agent who has 
negotiated the loan or sale of securities. 

It is generally recognized that such an agency per- 
forms a useful function as a middleman and is entitled 
to compensation for his services. This is especially true 
where securities are widely disseminated among in- 
vestors knowing little regarding the utility’s affairs, 
since such investors often depend largely upon the judg- 
ment and advice of the investment banker in making 
purchases of securities. It is true, nevertheless, that 
such agents frequently lay an undue burden upon the 
utility, and enforce a commission which represents 
their power to dominate the situation more than it 
represents the intrinsic value of the service rendered. 

\ method of placing securities which should appeal 
especially to the smaller utilities was-suggested by Com- 
missioner Halford Erickson in his recent address to the 
Michigan Section of the National Electric Light ‘Asso- 
ciation. This is to dispose of securities locally as far 
as possible, and to reach the small investor by utilizing 
small denominations. While this suggestion is not en- 
tirely new, it is one which has not received the general 
attention which it merits. With the confidence inspired 
in utilities under commission regulaton, it should prove 
more feasible now than in the past. The bonds of 
public utilities would seem to afford such small in- 
vestors the opportunities they are looking for pro- 
vided, of course they are issued in the right amounts. 

\n important merit possessed by this method is its 
tendency toward better feeling on the part of the pub- 
lic toward utility corporation. When customers are also 
investors there is likely to be less difficulty in cultivating 
the good will which is such a desirable asset for the 


utility company 
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To the heavy debt which the world already owes to 
wireless telegraphy further obligations are likel, soon 
to be added, if the experiments now in progress on the 
Canadian Northern steamship Royal George are as suc- 
cessful as is hoped. This vessel, which left Avonmouth 
England, last week, for Quebec, is equipped with . 
wireless direction-finder designed to enable a ship in the 
thickest weather, without the aid of compass or sextant 
to ascertain her position when within a radius of 50 
miles of a fixed radio station or of a radio-equipped ves- 
sel whose nautical position is known. It is also claimed 
for this apparatus, which is known as the Marconi-Pel- 
lini-Tosi system, that should the Royal George pick up 
a wireless distress signal, she would be able to set her 
course toward its source, even though the distressed 
vessel might be unable to indicate her position. The 
method of operation is by a system of triangular aerials 
and a telephonic comparison of the intensities of signals 
received when cutting in and out various sections of 
aerial designed to respond to waves from particular 
directions. On 
angular aerials cannot receive a message simultaneous! 


account of their arrangement, the tri- 


and the position of the sending station is not the limit 


of the equipment’s capabilities, which are planned to in- 
clude at least approximate indications of distance cor- 
responding to the intensity of signals within the 50-mile 
radius. 

It has been determined that within the last five years 
nearly 3,000 lives have been saved by wireless on tlie 
Atlantic Ocean alone, including disasters due to 
collision, grounding, and other causes. The work of 
the radio engineer is constantly broadening and 
applications of wireless are likely to enter many fields 
of transportation and remote control not now appre- 
ciated. One of these is the development of the wireless- 
controlled fog gun, six of which are now in service in 
Scotland, while one has been brought to this country 
for experimental service. Located on an isolated point 
of shore, with remote control of starting and stopping 
the firing, the possibilities of usefulness of this device 
are very considerable and the results of the experi- 
ments will be awaited with interest both in this c 
try as well as abroad. 

In the naval field, recent successful experiments in 
the highly specialized branch of radio work known as 
teledynamics, are producing remarkable results. A\I- 
though as yet the technical details as closely reserved 
from publicity, some striking achievements in the dis- 
stant control of torpedo-boat movements from shore 
have been effected, and it is not unlikely that many new 
problems in railroad signaling and train communication 
will occupy the attention of transportation experts with- 
in the next few years. All of this does not mean that 
the holder of telephone and telegraph securities should 
get scared and part with his bonds and shares; but it 
does mean that the man who wants to keep up with the 
times cannot afford to overlook the experiments under 
way and the results attained in this important and fas 
cinating field of electrical service. 





ne 


rHE MOONLIGHT SCHEDULE AND ITS 
TROUBLES. 


-onomically minded municipalities which see in 


moonlight schedule a solution of the street-light- 


problem should take to heart the case of Mon- 
Mass., which is thoroughly disgusted, not with 
local central-station company, but with the par- 
nious policy of those who arranged the existing 
lule of thoroughfare illumination. Last year’s 
-1 of Selectmen, in an endeavor to furnish street 
ts in the morning during the winter months, 


out increasing the lighting expense to the town, 


‘ned a contract whereby the town was to be with- 


iehts five nights each month, to cover the cost 
e early morning service. The contract called for 
ts during the winter months for an hour before 
cht, and specified that the street-lighting ex- 
should not be increased; that on the night of 
ull of the moon and on the two nights before 
iter this event, the lights should be turned off. 
e results have been anything but satisfactory. 
ffort was made at the last annual meeting to 
priate the necessary amount for lighting the 
ts every night, but the plan failed because the 
nlight schedule worked fairly well during the 
‘+r, when the trees were without foliage, and be- 
se a spirit of economy ruled the meeting. Apart 
| the fact that the trees were denuded during the 
ter and early spring, it so happened that there 
pleasant weather each month at the full of the 
n. Last month storm clouds hid the moon on 
of the five “open-circuit” nights, and even those 
iliar with the streets found it next to impossible 
rope their way about after dark. During June, 
its accompanying heavy foliage, the moon has 
of little value and on many nights the streets 
been as dark as on stormy nights earlier in the 
n. Business men have had a double reason for 


plaint, as they are compelled to be out in the 


kness and be denied much of their night trade. 


of the recent no-light evenings fell upon a Sat- 
y., When the local merchants look for about one- 
if their week’s business. The company offered 
oters at the town meeting to turn on the lights 
stormy night during the full moon, cutting them 
n another night to offset the cost. This left the 
1 in darkness when there was no moon to pay for 
stormy night. 
sa practical example of the drawbacks of a policy 
gid economy in street lighting, this situation is 
th considering by all municipalities tempted to 
a small sum on a total yearly lighting bill by 
ting upon the moon as a cost-free and efficient 
ninant. Care in spending the public funds is an 
llent thing in the right place, but no fair-minded 
en who believes in progress can fail to admit 
pitch-black streets are a mistaken policy when 
sidered in relation, not only to the stimulation of 


il trade, but to the prevention of accidents on the 
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highways. There may be places where the moon- 
light schedule has its usefulness, notably in towns 
having few trees and a very high percentage of fair 
nights, but the experience of Monson and many other 
places whose service could be paralleled with it in- 
dicates that an every-night service is much to be 


preferred, even at a slight increase in cost. 





THE STORAGE BATTERY FOR SUB- 
STATIONS. 

Stand-by storage batteries are a commonplace fea- 
ture of large central-station practice in cities where 
a considerable area of direct-current service is main- 
tained, and in exciter operation nothing has come to 
be a greater reliance than the set of floating cells 
which safeguards the bus from voltage collapse in 
case of even momentary trouble with these small but 
important generating sets. A larger field for the stor- 
age battery, however, is in sight in connection with 
combined electric railway, power and lighting dis- 
tribution from substations in the so-called alter- 
nating-current districts of large central stations. Sep- 
arated from the generating plants by long lines, 
often with mixed overhead and underground sections, 
many of these substations are coming into such 
prominence as load centers that every possible pre- 
caution is demanded for the maintenance of contin- 
uous and even service. 

Investigations indicate that much success is assured 
along the lines of safeguarding continuous service, 
not only in the direction of the local customers’ re- 
quirements, but in connection with temporary 
troubles elsewhere on transmission systems, the bat- 
tery feeding back to other stations or substations 
through a booster installation and via the transform- 
ers. In the study of installations of this kind great 
skill is desirable in the analysis of existing and the 
anticipation of future load curves, and the determina- 
tion of the maximum investment is a problem of 
no mean dimensions. Some sort of compromise must 
evidently be made as to the size of substation stand- 
by battery which can be installed without undue out- 
lay, and in many cases it will doubtless be necessary 
to make preparations for subdividing the emergency 
service of such installations between the more im- 
portant classes of load, according to conditions pre- 
vailing at the time of the line interruption. 

It may seem to some engineers as though the re- 
liability of moderate-voltage transmission is now 
high enough to warrant the exclusion of substation 
stand-by facilities of the kind in prospect, but as the 
value of the load increases, and particularly as the 
standards of the public rise, companies whose service 
is constantly advertised as superior to that offered 
by the isolated plant will have to face the invest- 
ment which such stand-by facilities impose. It may 
be sufficient to carry the local load for 15 or 30 min- 
utes in case of interrupted transmission, but in many 
communities this filling of the gap in case of outside 
trouble will be worth all that it costs. 
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Association of Edison Illuminating 
Companies to Meet in West 
Virginia. 

The As- 
sociation of Edison Illuminating Com- 
panies held September 14 
to 17 at the Greenbrier Hotel, White 
Va. The 
reception will open the convention on 
Monday 
vention sessions are scheduled for the 


annual convention of the 


will be on 


Sulphur Springs, W. usual 


evening, September 14. Con- 
will be 


the 


three following days; these 
held in the large 
White Hotel adjoining and connecting 
with the Greenbrier, leaving the latter 
entirely free for the, entertainment and 
social the An 
unusually large attendance of ladies is 
will be 


ballroom of 


convention. 


features of 


arrangements 
their 


expected, and 
liberally 
and entertainment. 

It is planned to confine the active 
the 
general papers and 10 special commit- 
With a 


these 


provided for comfort 


work of convention to about 12 


tee reports. few exceptions 


presentation of papers and re- 


ports will be confined to 20 minutes 


each, so as to leave as much time as 
possible for discussion. It is expected 
a few exhibits showing the latest 


lamps 


that 
developments in incandescent 
and possibly a few other electrical de- 
velopments will be shown. 
for 
riding and 
As usual, a large number of 
will be awarded. Arthur Wil- 
New York Edison Company, is 
president of the and 
sent preliminary notice of the conven- 


Excellent facilities are available 


golf, tennis, swimming, 
driving 
prizes 
liams, 


association has 


tion. 
- +. 
Program for Ohio Electric Light 
Convention. 
announced in these 
columns, the annual convention of the 
Ohio Association will 
be held in the large assembly room of 


As pre viously 


Electrical Light 
the hotel. 

At the 
there presented the ad- 
President J. C. Martin, 


reports of the secretary and a number 


session Tuesday after- 


first 
noon will be 


dress of also 


of the standing committees, including 


the Executive, Advisory and _ Insur- 
\ special report will 
the 
which S. E. 


is chairman 


ance committees. 


be presented by Committee on II- 
lumination, of Doane, 
Cleveland, O., 

On Wednesday 


reports by 


there will 
the Meter 


Cleveland, 


morning 
be presented 
Committee, A. H. 
O., chairman; Committee Electric 
M. -H. Day- 
ton, O., chairman; Committee on Uni- 
H. Funkhouser, 
chairman; Nominating 


3ryant, 
on 
Transmissions, Wagner, 
Accounting, L. 
O., 
Committee. 
On Wednesday afternoon there will 


form 
Dayton, 
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be given an illustrated lecture by Dr. 
of the 
and 


Darlington, secretary 
the Iron 
subject 


Thomas 
Welfare Committee of 
Steel Institute; the 
“Welfare Work in Industry.” 

session will 


will be 
The Thursday morning 
paper entitled “Power 
Service,” by J. H. Mitchell, of the Co- 
lumbus Railway, Power & Light Com- 
pany. Reports will be submitted by 
the Committee New Co- 
operations, Thomas F. Kelly, Dayton, 
O., the Committee 
M. F Turner, 
chairman. 


open with a 


on Business 


chairman, and on 


Electric Vehicles, 
Cleveland, O., 
On Thursday afternoon there will be 
an illustrated lecture by M. Luckiesh, 
the subject “Light, 
Illumination.” 
held 


will be 


Cleveland, O., on 
Shade and Color in 

The final 
day morning. 
the 


session will be Fri- 
A report 


Appraisal 


pre- 
Committee. 

the 
will 


sented to 
Halford Erickson, 
Wisconsin Railroad 
deliver an address entitled “Indeterm- 
An address on mu- 


chairman of 
Commission, 
inate Franchises.” 
nicipal ownership is also expected from 
some one representing municipal 
plants. 

As elaborate entertainment 
features have been planned in connec- 
the Special en- 
will for the 
and card 
and 
San- 


usual, 


tion with convention. 


tertainment be provided 


ladies as follows: Musicale 


parties on Tuesday afternoon 


Friday morning; launch ride on 
dusky Bay Wednesday afternoon. On 
Tuesday evening all attending the con- 
vention will be invited to an informal 
ball. On Wednesday evening will-be 
given the annual Association banquet. 
Thursday evening there will be a 
musicale in the hotel lobby, followed 
by the Annual Association ball. 

D. L. Gaskill, Greenville, O., is sec- 
retary of the Association. 
Anthony N. Brady Medals to Pro- 
mote Safety on Electric Rail- 
ways. 
The family of the late Anthony N. 


Brady has made arrangements with the 
American Museum of Safety, New York 


1 


the annual award of a gold 


rail- 


City, for 


medal to any American electric 
way company which, during the year 
done the most to 


health of 


shall have 
the life 
passengers and employees. 
to the gold medal to be awarded to the 


of award, 


conserve and its 


In addition 
company, a replica in silver will be 
awarded to the member of the operat- 
ing staff who has contributed most to 
the successful record of the company; 
another replica in bronze will be award- 
ed to the employee of the company 
whose services have been of the great- 
est value to the promotion of safety 
health. A committee, of which 
W. is chairman 


and 


Arthur srady and 


Vol. 64—No, 26 


Charles S. Sergeant and Frank Hedley 
are the other members, has been ap- 
pointed by the American Electric Rail- 
way Association to formulate the con- 
ditions of the competition. These have 
now been printed and are available to 
electric railway companies. Dr, Wij- 
liam H. Tolman, director of the My- 
seum, is secretary of the committee. 
——__+--> 


World’s Insurance Congress at 
Panama-Pacific Exposition. 
Arrangements are now being made 
for a World’s Insurance Congress to 
be held from October 1 to October 15, 
1915, in San Francisco, Cal., in 
nection with the Panama-Pacific 
ternational Exposition. It will be 


con- 
In- 
| eld 
under the auspices of a national coun- 
created through 

every national and 


cil, representation 


from international 
association whose membership derives 
livelihood from the business of insur- 
ance or its allied professions. Up to 
the present time over 50 of these asso- 
have already indorsed 
movement by resolution, and 
their representatives to serve on the 
council. Electrical 
terested in fire-prevention 
now being invited to participate in the 
congress. 

In connection with insurance 
ters, the authorities of the Exposition 
have designated the week beginning 
April 18, 1915, as insurance week; this 
will commemorate the ninth 
sary of the destructive San Francisco 
earthquake and fire of 1906. It is 
lieved that San Francisco, completely 
rebuilt by insurance money, will afford 
the exhibit in this 
line and emphasize the value and effi- 
ciency of insurance. W. L. Hathaway, 
Exposition building, San Francisco, is 
of insurance and has 

under direction. 


ciations the 


named 


organizations in- 


work are 


mat- 


anniver- 


be- 


most interesting 


commissioner 


these matters his 


Garner Curran is deputy commis- 


sioner. 
a oe 


Special Fourth of July Illumination 
for New York City. 

25,000 
lamps will illuminate the parks and mon- 
uments of Manhattan Island and the 
er boroughs of New York City on J ily 


About multi-colored _ electric 


4. Each of the boroughs will have its 
quota of illumination in the plans drawn 
up by the Illumination Committee of 
which Arthur Williams is chairman. 
$25,000 has been appropriated by the city 
for celebrating the “Fourth,” of which 
$11,000 will be spent to wire the monu- 
ments and parks for lighting. The cur- 
rent for all of the illuminations in Man- 
hattan will be donated, as in previous 
years, by the New York Edison Com- 
pany, and in the other boroughs by the 
local electric light companies. 
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Raymond J. Andrus. 


considerable variety and certain- 


Of 
of remarkable interest, the career 
Raymond J. Andrus, vice-president 


eeneral manager of the Northwest 
Works, is worthy 
comment. 


‘tric & Water 
listinct and elaborate 
Andrus was born at Rockford, 

He early 
the country and 
work in high 
He entered the 


in 1884. received his 
ation in schools 
school 


pleted this 
fason City, Iowa. 
ve of Engineering and Mechani- 
\rts of the University of Minne- 
: the fall of 1902, graduating in 
vith the degree of Electrical En- 
Upon graduation he entered 
the Helena 
Transmission Com- 
now the Missouri Riv- 
wer Company. After 
time spent in establish- 
thorough knowledge of 
ling to the polishing of 
rass cooling pipes and 
transformers he con- 
red his com- 
in this direction and 
led to graduate from the 
that com- 
himself, 


‘ mploy of 


education 


loyment of 
As he 
vas short of railway fare 
reach Seattle, so he 
ped off at Spokane, where 
some months he was em- 
ed with the Spokane En- 
ering Company. He 
became chief draftsman 
It was not 


says 


it concern, 
however, before he de- 
that the outlook 
dge of the drafting ta- 
vas limited in 
ied himself to the offices 
he Washington Water 
r Company, where he 
n the blind side of M. C. 
rn, at that time and now 
mercial agent of the com- 


over 


scope, so 


Mr. Osborn gave him 
tart in the bad account 
rtment, his principal duty 

to “get the money” or 

e the plugs without getting kicked 
maltreated. It is 
this 


or otherwise 
that 
was so bad that Osborn de- 


rstood his work in de- 
ent 
, . 
he should be a success in secur- 
new customers as his record in 
bad 


He was, therefore, made 


limination of ones was very 
tunate. 
tant agent in a new residence ter- 
and made good so quickly that 
down- 
district as district agent. In the 
f 1909, Robert E. Strahorn, who 
‘ted and completed the North 
Railway, acquired a number of 
erties in the Yakima Valley, ex- 
ling from North Yakima to Pasco. 
is here that Osborn’s great friend- 


vas soon in charge of a 
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ship was again demonstrated, and when 
Strahorn asked for a good man to take 
the managership of his plants Andrus 
was took 
sible charge of the electric and water 
power plants in the lower valley. Dur- 
ing the with 
Mr. Strahorn, the company constructed 
a transmission line 90 miles in length 
from Kennewick to North Yakima, and 
built up an irrigation load of several 
mo: 
An- 


de- 


recommended and respon- 


time of his association 


electric 
Mr. 
the 


thousand horsepower in 
tors for irrigation pumping. 
drus also in charge of 


sign and construction of a large auxil- 


was 


iary steam plant at Kennewick. 


In 1911 these properties were ac- 


Raymond J. Andrus, 


General manager of the Northwest Electric & Water 


Vorks. 


quired by the Pacific Power & Light 
Company, of Portland, Ore., a subsid- 
iary corporation of the Electric Bond 
& Share Company of New York. Mr. 
Andrus remained with the purchasers 
manager of their 
interests at Pasco, Kennewick, Ben- 
ton City, Richland, White Bluffs, Bur- 
bank, Finley and Attalia until March, 
1912. At that time he joined forces, 
in the capacity of new business man- 
ager, with the Northwest Electric & 
Water Works, making his headquarters 
at Montesano, Wash. He assumed the 
title of vice-president and _ general 
manager on January 1, 1913, and at 
the present time is making further 
reputation in this capacity. 


in the capacity of 
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Administration Water-Power De- 
velopment Bill. 

The bill providing for the develop- 
ment, control and leasing of water 
power on public lands, which has been 
drafted in accordance with the ideas 
of Secretary of the Interior Lane and 
which has met the approval of Presi- 
dent Wilson, favorably re- 
ported to the House of Representatives 
ir Congress, by the Committee of Pub- 
lic Lands. efforts being 
made by friends of the administration 
to secure the of the bill and 
other conservation measures favored by 


has been 


Special are 


passage 


the administration. 
This water-power bill gives authority 
to the Secretary of the Interi- 
or to prepare regulations for 
leasing to individuals, asso- 
ciations or corporations pub- 
lic lands for the purpose of 
constructing dams, reservoirs, 
transmission lines and oth- 
er things necessary for the 
generation and transmission 
of water power. 
Leases are to 
revocable 


for 50 
only for 
breach of terms, and the 
property is then subject to 
revision to the Government, 
if desired, on payment of the 
actual cost of the water-pow- 
er plant with permanent land 


run 


years, 


improvements as necessary 
equipment. 

The Secretary of the In- 
terior has the power to give 
preference in granting leases 
to state, county or municipal 
systems. 

To prevent monopoly, no 
lessee will be permitted to 
sell to any one consumer 
more than half the output of 
any plant, and the Secretary 
is to control all combinations 
of plants or lines to prevent 
restraint of trade or agree- 
ments to increase prices. 

Control of charges 
service and issuance of stocks 
and bonds will be under the supervision 
of the Secretary. 

Sale or delivery of power to a dis- 


for 


is restricted to a 
the written 


tributing company 
30-day term, and 
of the Secretary is necessary 
assignment of the lease. 
Leases of power opportunities sole- 
ly for municipal use, or not in excess 
individuals or 


assent 
to an 


of 25 horsepower to 
corporations for domestic, mining or ir- 
rigation purposes shall be without 
charge, but in all other leases the Sec- 
retary shall specify a rental, the pro- 
ceeds to be paid into the reclamation 
fund. On receipt of the rental fund 
by the Reclamation Service one-half of 
the amount is to be given to the state. 
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Electrical Exports for April. 
The 


Commerce 


Bureau of Foreign and Domestic 
sum- 
the 
re- 
the 


has issued its monthly 
and exports of 
\pril. 
following data on 
that 


off is to be 


mary of 
United 


imports 


States for From this 


port are taken the 


electrical exports during month. 


\ nsiderable falling 
noted in the April total as compared with 
the immediately 


April of last 


\\ hich 


and 
four 


months 
the 


preceding 
For 


wit! 


year 
numbers are re- 
April 3,040 


35,830 carbon-filament 


the 
here were shipped in 
arc lamps, 
104,714 metal-hlament lamps. 
detailed 
ing table, 


1913 


lamps 
the 
those of 


figures are given in 


together with 


April April, 
1914 

$. 65,001 
176,469 $187,098 
38,525 28,517 


gxenerators 


ind cables 86,993 

supplies 

s fixtures) 60,891 

1,063 

4,621 

20,820 

341,369 

nsformers 13.247 

nstruments, (in- 
vireless ap- 

8,654 16, 

73,061 106, 

770,837 1,720, 


551 $2,551, 


$1,741, 


iain atl 
Warren Jovians to Hold 


Exposition. 


the Jovian Order in 


naking plans for elab- 
displays ot various 
electrical 


that 


exposition 
under 
The 


fea- 


held in city 
in September 
i special 


is to he 


calling for the 
lights 
W ill 


rtant part in a 


designs 
number of being 


Electricity also 


night 
the 


1s to pe one or 


events of the 


National 


= | ? 
compiretion, 


( x position 


Guard Armory, 


will be used 


roon in which the 


lisplay 


manufacturers and dealers 


their intention of 

represented will be 
——- 

Jovian Activities in Dayton. 

Ww. W 


veneral 


indicated 


shown 


Freeman, vice-president and 


the Union Gas 


nanager ol! 
ric Company, of Cincinnati, 
past-president of the National 
Light the 


honor 


\ssociation, was 
the 


the 


and principal 


speaker at a meeting of Jovians 
on the evening of June 
the last of the 
have featured 
the 
va- 


of Dayton, O., 


22. [The affair was 


monthly dinners, which 


winter sessions of 


the 


the spring and 


organization, before summer 


cation. \ large attendance, embrac- 


ing practically the entire membership 


of the organization, as well as a num- 
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Mr. Freeman. 
talks 


electrical 


ber of guests, greeted 


There were informal from a 


other men of 
The 


rendered cool and comfortable by the 


number of 
prominence. banquet room was 
use of a large number of electric fans, 
of the small desk size, placed on the 
table, a unique idea especially appro- 
priate for use at a gathering of repre- 
the 
were 


sentatives of electrical industry. 


appointed for 


for 


Committees 


the two 


purpose of arranging 


picnics to be held by the Jovians dur- 
ing the summer, one in July and one 
in August, which will take the place 
of the heretofore 


held. 


monthly dinners 


— ete 


Telephone Pioneers of America 
Will Meet at Richmond. 
The fourth the 
Telephone Pioneers of America will be 
held at Va., October 29 


and 30, The headquarters will be 


annual meeting of 
Richmond, 
1914 
at the Jefferson Hotel. 
Association are: 
President, Theodore N. Vail. 
Thomas D.  Lock- 
Doolittle, Charles 
McFarland. 
Secretary, Henry W. Pope. 
Milne 
Angus S. Hib- 
DuBois, 
Sher- 


The officers of the 


Vice-presidents, 
wood, Thomas B 
I, Sise, George E. 
Treasurer, George D. 
Excutive Committee, 


bard, chairman; Charles G. 
Scribner, Edgar F. 
Moran. 

Secretaries, P. 
Higgins, St Mo.; 
Fullerton, San Francisco, 


liam B. T. Belt, 


Charles E 
wood, James T. 
Kerr 
Darwin P. 
Cal.; Wil- 
Neb.; Wil- 
Maiden, Chicago, Ill; Kenneth 
Ont.; Howard 
William J. 
Henry 


Corre sponding 


Louis, 


Omaha, 
liam J 
Toronto, 
Mass.; 
Philadelphia, Pa.; 
Denver, Colo.; George W. 
Edward E 
William H. 
William T 


J. Dunstan, 
B. Emery, Boston, 
McLaughlin, 
W. Bellard, 
Foster, Dallas, Tex.; 
sel, Nashville, Tenn.: 
kins, Atlanta, Ga.; 
New Orleans, La 


Baw- 
Ad- 
Naff, 


->-o 


British National Wireless 
search. 


appointed by 


Re- 


The the 


British 


committee 


postmaster-general to report 


upon the measures that the govern- 


ment should undertake in providing 


for wireless telegraph research, rec- 


ommends the setting up of some body 
or institution to initiate and contro 
research in matters of general princi- 
ple, which cannot conveniently be in- 


vestigated in departmental  labora- 
tories. The 


ordinate the work now undertaken by 


said body is also to co- 
the postoffice admiralty and war office, 


respectively, in wireless experiment 
and research, so as to prevent overlap- 
ping. A national research laboratory is 
proposed at a first cost of $37,000 and 


an annual operating cost of $24,000; it 
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will be located at Teddington and will 
with the 
The 


conduct research work bearing on 


co-operate National Physical 


Laboratory. laboratory would 


the 
practical needs of the services 
pally in wireless telegraphy, but 
undesirable to exclude the pri 
ordinary telegraphy and telephom 

In the 
that 
national 


same 
the 


connection it 
posed government s] 
point a committee for 
graphic research to promote 

investigation and 
the 


telegraphy and telephony, and 


theoretical 
periment, progress of s 
dinate and supplement the work 
government departments named 


1 


This national committee will 
the 

One from 
Office; 
three 


posed of following rept 


tives: Admiralty, o1 
War 


Treasury; 


two, Postoffic 
nominated 
Royal Society; one nominated 
Electrical 
as . 
Tax Valuations of Ohio Electric 
Light Plants Increased. 


value 


Institution of Engine 


taxable 
Ohio 
The total 


Increase in the 
light 


$3,848,030. 


electric plants in 
amounts to 
291,830, as compared with $36.44 
1913. This 
made by the State Tax Commissi 
list 
have been started during the past 

One of 
properties of 


announcement has ju 


includes 13 new corporations 


the large increases was 


the Columbus Rail 
Light Company, now operated by 
Light 


$11 


lumbus Railway, Power & 


pany, which was raised from 


to $12,464,700, 
The Canton Electric Company is 
big 


making a boost of $5 


concern which received a 


being listed for $2,116,170 this 


compared with $1,760,080 in 1915 
Ohio Light & 


to $1,662,110 


Power Company is 


from $1,455,150; ar 


Cleveland Electric Illuminating ( 


to $17,792,560 


from $16,513,560. 

— +o 
Coast-to-Coast Telephony Pre- 
dicted for 1915. 

John J. Carty, chief engineer 
American Telephone & Telegraph ‘| 
pany, in a recent statement said that 
progress has been achieved in comp! 
the telephonic connection between 
ver, Colo., and San Francisco, Cal., 
make quite certain that good telep 
communication New York 
and the Golden Gate will be achiey 


between 


one of the features marking the op 
of the 
position next February. 
ssiaiiagaliinapii ities 

Banquet of Schenectady Section. 

The annual banquet of the Schenec- 
tady section of the American Institute 
of Electrical Engineers will be held on 
the evening of June 30. 


Panama-Pacific International 
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Annual Convention-Cruise on Great Lakes, June 17 to 20 


the third time in the history of 


lichigan State electrical organi- 


n. its annual convention was held 
rd ship, the cruise this year being 
he nature of an elaborate sight-see- 
taking in such points as Ni- 


trip, 
Islands of 


Falls, 


Lawrence 


the Thousand 


River, and Toronto, 


members and guests had 
on Wednesday evening, 
City of Cleveland 


for Buffalo, N. 


125 


¢ steamer 


from Detroit 


Ss ile d 


interurban cars were pro- 


destination, 
Niagara 


Special 


at the latter which 
yed the entire party to 


[he day was spent here visit- 


many wonderful sights and an 


rtunity was also had to inspect 


of the Ontario Falls Power 
Falls 

delegated 
this 


the Niagara Pow- 


cuides being 


any and 
ompany, 
respective companies for 


o'clock a special train was 
for Youngstown, N. Y., 
Royal Gorge 
the 


for 


pro- 
by way of the 
\t Youngstown steamer 


ster was waiting the party 
set sail immediately upon arrival 
The Thousand 
ls were passed at 6 a. m. on 


the 


e special train. 
Fri- 
and at 10 a. m city of Og- 


we, Btw 


illowed here for viewing the his- 


was reached. Time 


ints in the vicinity, and a spe- 


excursion was also made to the 


Hospital 
the next 


Alexandria 


ling from Ogdensburg, 
Bay, 


steam 


visited was 


a specially constructed 
conveyed the party through the 
the larger 
Bay at 5 


nels not accessible to 


Leaving Alexandria 
Friday, the trip to Toronto was 
without stop, arriving 8 a. m.on 

rday. Here a special train was 

ded for Detroit, running over the 
lian Pacific Railway, arriving at 

p m. 

pleasant 

her was encountered, the 


se will long be remembered as one 


luring the entire trip 


‘and 


interesting and enjoya- 
Michigan electrical 
secretary of 


the most 
meetings of 
Herbert Silvester, 
section, is deserving of great 
lit for the manner in which he ar- 
red every detail, and the success of 
trip is, in a large measure, due to 
€ fforts. 
Che trip was not all given over to 


isure, four business sessions being 


held, three aboard ship and one on the 
to Detroit, the latter 
The three 


principal sessions were held at night, 


train en route 


being an executive session. 
and the large number of papers sched- 
did allow 
discussion. 

The session held in the 
dining room of the City of 
Cleveland III, being called to order by 
H. C. Sterling, at about 8:45 


the opening address 


uled for presentation not 


sufficient time for 


first was 


steamer 


President 
Presi- 


the 


p. m. In 
dent Sterling 
work which was done during the past 
and 


called attention to 


year by the various committees, 
of the meetings attended personally by 
He spoke of the recent 
the National 
\ssociation at Philadelphia and 
the 
because of 


the president. 
convention of Electric 
Light 
a need method of 


the 


for change in 
holding conventions, 
increasing size of this organization. He 
suggested that a solution of the prob- 
lem would be conventions of geo- 
graphical sections, with selected dele- 
gates from these attending the con- 
vention. 

Mr. Sterling suggested that the gas 
and electric interests co-operate in the 
matter of the 


interests of all concerned to have 


conventions, as it is to 
best 
between = such 


harmonious relations 


companies. Mr. Sterling quoted from 
figures, showing the status of 
Michi- 


gan, and emphasized the fact that it is 


census 
the central-station business in 
the second state in the number of mu- 
He that if 


managers 


nicipal plants. thought 


central-station would prac- 
tice frankness and fairness with their 


customers, there would be less agita- 
this 
the 


tion for municipal ownership. In 


connection, he called attention to 
Public 
tee, presented at. the 


conclusion, Mr. Sterl- 


report of the Policy Commit- 


recent national 
convention. In 
ing recommended that a committee be 
appointed to keep in close touch with 
the proposed utility regulation legisla- 
tion, and also that the number of vice- 
presidents of the in- 
creased from one to three. 

“Reserves 


Association be 


A paper entitled for De- 
preciation” was then presented by H. 
A. Fee, of Adrian, Mich. This paper 
points out that there is always a more 
or less demand on the part 
of the public that public utilities re- 
duce their rates, and regardless of the 
reasonableness of such rates, laws have 
been passed and regulatory bodies cre- 
ated with the idea that such reduction 
be had. !% is probable in the 


insistent 


would 


majority of cases the rates would not 
have been lowered at all had the com- 
panies concerned with the reductions 
been prepared to demonstrate that the 
apparent excess element in their rates 
was only that part of the rate that the 
users of their service must pay if they 
suitable provision 


were to make 
the was 


the 


against depreciation which 
accumulating from 


their physical prop- 


constantly 
various parts of 
erty, but which would not have to be 
time in the future. 


met until some 


Usually the book-keeping system is at 
fault, and one of the most common de- 
fects is in the treatment of deprecia- 
tion. The subject of accumulated de- 


preciation, inadequacy, obsolescense, 


and franchise loss, were dis- 


this 
figuring 


disaster, 


cussed in connection, and two 


dis- 
the 


methods of depreciation 


cussed, i. e., the straight-line and 
sinking-fund methods. The paper holds 
the simplest method is a combi- 


Under it 


that 
nation of 
twelfth of 
calculated on the straight-line method, 
the 


the two. one- 


the annual depreciation, as 


is set each month, and funds so 


accumulated are then handled so as to 
yield the greatest earnings possible 
with safety. 

Halford Erickson, 


of Wisconsin, 


Following _ this, 


railroad commissioner 
presented a very interesting and per- 
“Regulation of 


\llowed 
presented 


tinent entitled 
Public 


Thereunder.” 


paper 
Utilities 
This paper is 


and Returns 


elsewhere in this issue. 


James B. Oxtoby, of Detroit, next 
“Contract 
Affected by 


Laws.” 


presented a paper entitled 


and Franchise Rates as 


the Public Service Commission 
This paper discussed the rights ef the 
commission to revise rates established 
by contract previous to the existence 
or the commission, and also to revise 
granted by 
the 
commission. A 


rates fixed in_ franchises 


municipalities previous to estab- 


lishment of such a 


number of decisions bearing upon 


these two questions were recited, 
from which the following conclusions 
are drawn: All contracts entered into 
hetween a public utility and its custo- 
mers are subject to cancellation or re- 
vision by a commission, exercising the 
police power of the state. 

A public utility cannot by its con- 
duct or course of dealing waive its 
obligations to properly perform its 
duties, or bind itself to continue~i- 
force rates or practices which are un- 


reasonable or discriminative. 
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Rates named in contracts entered 
into prior to the enactment of the act 
the Railroad 


Commission to rates 


authorizing Michigan 


fix electric are 
cancelled upon the filing by the utility 
required by 


Railroad 


schedules as 
the Michigan 
when 


of its 
the 


rate 
orders of 


Commission, such schedules fix 


a new and different rate for the serv- 


ice. 


Rates fixed by contract between a 


public utility and its customers are 


binding only so long as they are in ac- 
the 


schedule of rates. 


utility’s published 
When a rate is filed 
required 


cordance with 


and published as by law it 
rate to be 
the 


outstanding contracts, which 


becomes the legal charged 


thereafter, notwithstanding exist- 
ence of 
contracts are thereby modified to that 
extent 

a franchise are bind- 


Rates fixed by 


between the municipality and 


ing as 
the public utility. Whether or not such 
rates are subject to change directly or 
indirectly by legislative authority, 
where express power is conferred upon 
the municipality to agree upon rates, 
The courts have 


the 


” 


is open to question. 


not settled the question whether 


legislature, under its “reserve power 


has the right to alter, amend or repeal 
such franchises as it has expressly 
authorized. The courts have generally 
to hold that the 


the municipality to 


been content power 


conferred upon 
agree upon the rate was not absolute, 
and therefore the rate was subject to 
change. 

Rates fixed by franchise may not be 
by the 
such as by its filing a new schedule of 
the fran- 
chise rate, if subject to change at all, 


changed public utility alone, 


rates with commission. A 


may be changed only by the legisla- 


ture or by a public service commis- 


sion, after a hearing. 
Provisions in city charters recently 


adopted in Michigan, under the Home. 


Rule act, undertaking to empower the 
city to regulate rates of electric utili- 
ties, are void, as in conflict with the 
the 
the railroad commission jurisdiction of 


provisions of general law giving 
the subject matter. 

At this point a Nominating Commit- 
tee, composed of R. W. Hemphill, Jr., 
Ann Arbor; J. L. 
Harbor; and R. R. Thompson, of 
tle Creek, was appointed. 

An address by W. J. Norton, 
cago, then 
Schedules I Have Known.” In 
troductory remarks Mr. Norton com- 
mented on the mistakes made by util- 


3enton 
3at- 


Cavanaugh, 


of Chi- 
“Wild 


his 


was delivered on 


in- 


ity companies by filing rate schedules 
with commissions, and urged uniform- 
ity in rate schedules, although there 
must necessarily be some difference in 
the actual rates. 
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This paper points out that rate-making 
for the’ sale of electricity is not a theory. 
It is an art. There are but three basic 
elements which should enter into the form 
of electric rates: 

(1) quantity, (2) 
customer expense. 

The element of quantity is found in all 
rates, either in a simple form, as in the 


demand, and (3) 


meter rate, or in an estimated quantity, 
as in the flat rate. The element of de- 
mand in electric rates is based upon the 
for 
station 


individual consumer’s responsibility 
the the 


which stands ready to serve such custom- 


investment of central 
er. Demand may be measured by instru- 
ment, estimated as a percentage or con- 
nected load, by the use of statistics orig- 
inally based upon measurement, or it may 
the 
customer’s 


functions of 
the 


be based upon other 


customer’s use or of 
premises. 

Customer expense is a minor element 
in rate-making, and represents the cost 
to the company for such charges as 
meter reading, billing, postage, bookkeep- 
ing, etc., and bears no relation to either 
the quantity used or the demand of the 
customer upon the station. 
forms of electric rates 
classes : 


The accepted 
into two main 
and (2) 


of meter rates: 


may be divided 
(1) meter rates; 
There are four 
straight-line meter rate; step meter rate; 
block meter rate; customers output rate. 

The term “Meter Rate” is applicable 


to any method of charge of electric serv- 


demand rates. 


types 


ice which is based solely upon quantity. 
The quantity is expressed in units; as, 
kilowatt-hours of electricity used, tons 
of ice made, gallons of water pumped, 
etc. The term “Straight Line” as used 
in connection with a meter rate indicates 
that the price charged per unit is con- 
stant, i. e., does not vary on account of 
any increase or decrease in the number 
The term “Step” as used in 
indicates 


of units. 
connection with a 
that a certain specified price per unit is 
charged for all or any part of a specified 


meter rate 


number of units, with reductions in the 
price per unit based upon increases in 
the number of units, in accordance with 
The term “Block” used 
in connection with a meter rate indicates 


a given schedule. 
that a certain specified price per unit is 
charged for all or any part of a block of 
such units, and reduced prices per unit 
are charged for all or any part of suc- 
ceeding blocks of the same or a different 
number of such units, each such reduced 
prices per unit apply only to a particular 
block or portion thereof. The term 
“Customer’s Output Rate” is applicable 
to any method of charge for electric 
service based upon the customer’s out- 
put of a certain definitely named com- 
modity. The unit of customer’s output 
may, for example, be a gallon of water 
pumped, a barrel of flour manufactured, 
or a ton of ice made. 


Vol. 64—No. 26 


The block meter rate is certainly the 
best of the meter rates, and in general 
it attempts to provide certain blocks 
which correspond in general averages to 
rates of the demand type. It certainly 
fails, however, to give the small but Jong- 
hour customer a rate as low as he is en- 
titled to, and on the other hand, it gives 
to the large short-hour customer a d 


S- 


count to which he is not entitled. T} 


1 

1 
1e 

ne 

1 

I 

} 

} 


general simplicity of the rate 


ease with which it is understood | 


and the 
the 
customers are the reasons for its ack 
tion by many companies, especiall 
retail lighting, and on the whole it 
given satisfactory results. The 
tomer’s output rate has been tried 
times, but on the whole with very 
success, and it generally results in a 
tomer obtaining service at an unduly 
rate, and as there is inclination 
the part of most customers to prot 
the company, the rate has a tenden 
waste. 

The term “Demand Rate” is appli 
to any method of charge 
service which included a 
upon, or is a function of 
use of maximum demand during the gi 
period of time. The demand is expres 
in such units as kilowatts, or horsepo 
The term “Flat Demand Rate” is a 
cable to any method of charge for elk 
service which is upon the « 
tomer’s installation of energy consuming 
devices. Sometimes this type of rat 
nominally so much per customer per year 
or per month for each of various class 
of customers, but estimated demand, 
quantity of energy likely to be used, play 
an important part in the determinati: 
of the class. Such a rate may be m« 
fied by the “Block or Step” method 
features. The “Wright Dema 
Rate” is applicable to that method 
charge in which a maximum rate 
charged for a certain amount of energy, 
and one or more lesser charges are made 
for the balance used on the block prin- 
ciple, in accordance with a 
which is based upon the length of use 
of the maximum demand, 
or estimated. The term “Hopkinson De- 
mand Rate” is applicable to that method 
of charge for electric service which con- 
sists of a demand charge, a sum based 
upon the actual or estimated capacity of 
demand of the 
plus energy charge, a based upon 
the quantity of energy used. The term 
“Block Hopkinson Demand Rate” is ap 
plicable to any method of charge for elec- 
tric service in which the charge made 
to the customer demand 
charge and a series of energy charges 
arranged on the block principle; or a 
series of demand charges and energy 
charges both of which are arranged on 
the block principle. Where either a 
series of demand or energy charges en- 
ters the rate, they may be arranged in 
two or more blocks. The term “Three 


no 


cause 


for ele 


charge whic 


is based 


based 


term 


schedule 


as measured 


customer’s installation, 


sum 


consists of a 
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Charge Demand Rate” is applicable to 
that method of charging for electric serv- 
sce which consists of a customer charge, 
a charge per customer or per meter, plus 
demand charge, a sum based upon the 
1r estimated capacity or demand 
plus an 
upon the 


actual 
installation ; 


based 


customer’s 
a sum 


»f the 
energy charge, 
uantitiy of energy used. 
The demand rates may thus be divided 
nto five general classes: (1) flat de- 
mand rate, (2) Wright demand rate, (3) 
lopkinson demand rate, (4) block Hop- 
nson demand rate, (5) Doherty or 
ree-charge rate. 
Of the nine simple rate forms outlined 
ven are distinctly good and two, one 
meter the other the 
istomer’s output rate, are Any 
schedule should be based absolutely 
yn one of these seven good types and 
fter the cost curve for any particular 
lass of business has been properly deter- 
mined, the company has its option of 
hoosing one of the seven types. It is 


step rate and 


bad. 


ubtful if the companies will ever have 
uniform rates, as rates are entirely a 
inction of cost and cost must vary in 
lifferent localities, but it ought not to be 
lificult to have all of our rates estab- 
lished on one of the standard forms, and 
vhen so established better results are 
btained by adhering closely to the stand- 
rd form rather than by attempting to 
mplicate a rate. 

The second session was held Thurs- 
lay evening in the observation parlor 
f the Steamer Rochester. The first 
aper of the evening was by R. C. Hall, 
ntitled “Deep Well Pumping.” This 
aper discussed some of the general ad- 
vantages of pumping by electricity, 
commenting on the direct-plunger lift 
and air-shaft methods. The installation 
of deep-well pumps now in service in 
the village of Richmond, and operated 
by the Eastern Michigan Edison Com- 
water to the water 
works system of that village, is de- 
scribed. The water supply is obtained 
from three deep wells, 131 feet deep, 

which the water normally rises to 
within 65 feet of the surface of the 

One well is equipped with an 
Well Works 


pump, operated by 25-horsepower mo- 


pany, furnishing 


round. 
\merican motor-driven 
ir, with automatic starting equipment. 
The second well is pumped with a Luit- 
weiler non-pulsating, double-acting mo- 
tor-driven pump head, operated by 15- 
horsepower motor, with automatic con- 
trol The 
pumped into a reservoir 100 feet high, 


equipment. water is all 
nd having a capacity of 87,000 gallons, 
so that normal the 
pumps have to work against a total 
head of about 185 feet. Con- 
litions in this plant are somewhat dif- 
ferent than the ordinary water works, 
inasmuch as approximately 50 per cent 
of the total water pumped is re-sold 


under conditions 


static 
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in bulk to the railway company, and 
as railroads use much more water in 
the winter than in the summer, the 
winter consumption of the plant is 
about as large as the summer. The en- 
tire plant, including transformer sub- 
station for light and power service, is 
operated by one man, who is on duty 
in the day time only. Data on results 
of tests are presented and lantern slides 
showing the interior and exterior of 
the pump 

G. W. Bissel, following the presen- 


attention 


house were shown. 


tation of this paper, called 
to the Hill-Trip deep-well pump, which 
has a motor on a vertical shaft, and 
an impeller at the water level, which 
raises the water to a centrifugal pump 
directly beneath the motor. Such a 
unit was found to have an efficiency of 
only about 25 per cent. H. A. 
Adrian, reported unsatisfactory experi- 


Fee, of 


H. A. Fee, 
President-Elect, Michigan Section, 
N. E, L. A. 

Mr. Fee first began electrical business in 
1886, at which time his father, J. H. Fee, 
purchased the Adrian (Mich.) lighting plant 
from W. A. Foote. On reaching his ma- 
jority he was taken into the business un- 
der the firm name of J. tl. Fee & Son. The 
business grew and in 1894 it was taken over 
by the Electric Light & Power Company, 
with H. A. Fee as manager. The business 
continued to prosper and in 1903 it becarne 
necessary to still further increase the in- 
vestment and the present company was or- 
ganized with J. H. Yee as president and H. 
A. Fee as manager, to take over the prop- 
erty of the Electric Light & Power Com- 
pany. The new company built a new gen- 
erating plant and szreatly increased the 
business. In December, 1913, J. H. Fee 
died and H. A. Fee becen:> president «nd 
general manager, which position he now 
holds. 


ences with such a pumping unit, be- 
cause of the frequent breaking of im- 
peller blades. He also found the effi- 
ciency to be extremely low. 

A paper entitled “Hydroelectric 
Power in Michigan,” was then pre- 
sented by G. W. Bissel, of the Michi- 
gan Agricultural College. This paper 
presents the results of inquiries made 
during tle past few months to ascer- 
tain the extent of water-power develop- 
ment at the present time. Replies to 
these inquiries are tabulated, showing 
the name and location of all hydro- 
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electric plants in the state; the geo- 
graphical distribution of the plants by 
county, city, or town, and drainage 
basin, the maximum horsepower of 
each, and in most cases the operating 
head. There are also maps of the up- 
rer and lower peninsulas of Michigan, 
showing the location of the various 
plants. 

Following this a paper entitled “The 
Rowena Street Substation of the Edi- 
son Illuminating Company,” was then 
presented by James W. Bishop, of De- 
This paper describes the auto- 
matic rotary converter station of the 
Detroit Edison Company, which houses 
a 500-kilowatt, 60-cycle rotary converter, 


troit. 


operating on an Edison three-wire di- 
rect-current system. It is started and 
stopped from another station a little 
more than a mile away. No other wires 
are used betwen stations, excepting the 
three-conductor 4,600-volt cable, sup- 
plying the three-phase current. There 
is no attendant at this station except- 
ing for inspections, cleaning, etc. This 
station is located in a residential dis- 
trict, where there is no day load, and 
operates from lighting time until about 
10 p. m. The paper was illustrated by 
numerous lantern slides, showing views 
of the equipment. 

A paper entitled “Out-Door Substa- 
tions” was presented by A. A. Meyer, 
of the Edison Illuminating Company, 
of Detroit. This paper first points out 
the possibilities that the wider develop- 
ment of out-door type _ substations 
will open up. Smaller towns, villages, 
farms, dairies, etc., bordering on trans- 
mission lines, have just as much need 
for electric service, but could not be 
supplied because of the lack of inexpen- 
sive transforming apparatus. Several 
distinct types of out-door substations, 
which differ, according to the voltage, 
nature and size of the load, were de- 
scribed and illustrated. Comment was 
made on the general requirements of 
such apparatus, and a brief description 
of the equipment necessary presented. 
Mr. Meyer concludes that while some 
of the more conservative engineers dis- 
approve of the out-of-door station, on the 
basis of jeopardizing service, it is be- 
lieved that such an argument will in 
time be proven groundless. The results 
which are being obtained by this type 
of station, and the large number which 
are being installed, seems to prove 
conclusively the practicability of the 
out-door substation. Slides were shown, 
demonstrating the wide application of 
the out-door substation, emphasizing 
the big field possible to develop by 
the employment of such equipment. 
Among the interesting applications 
were those for dredging with trans- 
former installation on a float; irrigat- 
ing, quarrying, and for farm work. 
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J. A. Cavanaugh, Benton Harbor, 
opened the discussion describing an in- 
stallation of five miles of single-wire 
line, recently completed by his com- 
pany. Such construction is not .sub- 
stituted for standard line construction, 


but is used only where it is possible to 


secure the business of small custom- 
ers, which would be impossible to ob- 
tain unless line costs were extremely 
low The load of the average power 
customer served from these single-wire 


lines does not exceed 0.5 horsepower 


R. R. Thompson, Battle Creek, stated 
that the Commonwealth Power Com- 
pany is just starting the installation of 
sut-door substations of the steel-con- 
struction type He inquired of Mr. 
Cavanaugh as to whether the customer 
pays for cost of installation or not 
Mr. Cavanaugh replied that the Com- 
pany pays all costs, the customers along 
this line being farmers on small farms, 
rangir between 25 and 40 acres. Bills 
average trom $2 to $25 per month. In 
reply to a question of Mr Fee, as to 
rates charged for this service, Mr Cava- 
augh added that regular city rates 
were maintained, with a separate cook- 
in ate of 5 cents per kilowatt-hour, 
with a 5 per cent discount. Cooking 

s ( quite popular among the 
rural customers of the Benton Harbor 
Lo pany 

he third session was held on Friday 
evenil n the dining room of the 
Ste er hester The meeting was 
ypened with an address by Charles B 
Scot Chicago, on “Safety in the 
Electrical Industry Mr. Scott said 
that not enough attention is given to 
preservation and conservation of hu- 

an life, although the present agita- 
( Safety First” is doing great 

or In one case of an electric rail 
way in a western state, from 12 to 15 
per cent of the annual gross earnings 
were paid in settlement of damage suits 


or various \fter a systematic 


Injuries 


campaign to improve this situation, the 


umount paid out annually was reduced 
to a fraction of 1 per cent. Mr. Scott 
said that it has been proven in in- 
numerable cases that accident preven- 
tion work is effective. He urged that 
employers should get the benefit of 
the ir employees’ suggestions for the bet- 
terment of the work, as such sugges- 


tions have been found to be much more 


valuable than suggestions made by out- 


siders. Of 2,670 accident reports from 
electric utility companies investigated 
during a certain period by Mr. Scott, 
1,085 were found to be common ac- 


cidents, not due to an electrical hazard. 
This demonstrates that general preven- 
tion work, as carried out in other indus- 
tries, can be effectively used by the 
central-station companies. 


An illustrated paper entitled “Funda- 
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mental Principles of Interior Illumina- 
tion” was then presented by M. Luck- 
iesh, of the National Lamp Works, This 
paper discussed quality and distribu- 
tion of light, as the two fundamental 
factors in any problem of illumination. 
In connection with the distribution, 
physiological conditions were discussed, 
the 


and aesthetic 


surroundings 
Illustrations 


as also influence of 
conditions. 
were presented, showing the effect of 
proper and improper distribution of 
light for illuminating paintings, statues, 
etc., and illustrating the effect of light 
om color values. 


Following this a paper entitled “The 


New Mazda Lamp” was presented by 
J. R. Colville, of the National Lamp 
W orks. This paper describes rather 


fully the new high-efficiency lamp, and 
the steps which led to its development. 


Processes of manufacture are described, 


and data given on its applications. 
President Sterling opened the discus- 
sion by inquiring if the new lamps 


could be burned in an upright position, 
Mr. Colville stated that 


in the bulb reduces evaporation, which 


the inert 


gas 


tends to reduce the blackening effect. 


With the 
takes place in the stem, which does not 


lamps inverted, blackening 


effect the efficiency of the lamp. 


H, A. Fee, of Adrian, asked as to 
the difference in cost betwen the 6.6- 
ampere lamps, and 20-ampere lamps 


with compensator. Mr. Colville thought 


that there enough in cur- 


rent to justify the use of the compen- 


was saving 
sator with 20-ampere lamps. 


Following this session, a rejuvena- 
tion of the Jovian Order was held, at 
H. : for 


Michigan, 


which Sterling, statesman 


presided. Thirteen candi- 
dates were initiated into the Order. 
\n Executive Session was held in the 
dining car of the special train en route 
to Detroit, at which the following offi- 
ers were elected for the ensuing year. 


H. A. Adrian. 


Samuel A. 


President, Fee, 


Vice-president, Freshney, 
Grand Rapids. 


Secretary and Treasurer, Herbert Sil- 


vester, Detroit. 

The new Executive Committe is 
composed of A. C. Marshall, Detroit; 
H. C. Sterling, Three Rivers; R. R. 
Thompson, Battle Creek; A. D. Fur- 


long, Saginaw, and Thomas Chandler, 
Sault Ste. Marie. 

+> 
Electrics in India. 


Although it has been a common be- 


lief in India that, on account of very 
cheap labor, the bullock-cart mode of 
transport is the cheapest possible un- 
der the circumstances, yet lately experi- 
ments with motor trucks have shown 
that motor transport is really a much 
cheaper means of meeting the neces- 


sities of trade. 
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Lighting Rates Reduced to Large 
Customers in Cleveland. 
Officials in charge of the operation 
of Cleveland’s municipal elect 
plants are somewhat 
change in rates recently announced by 


ric 
worried over a 


the Cleveland Illuminating Company, 
which enable large users of c1 nt 
to secure power at much lower rates 
than the city can afford to quote, it is 
understood. The new plant at st 
Fifty-third Street, which is t e 


opened shortly, will be considerably 


affected by the change in rates is 
feared, as the probability is that many 
large consumers will contract with th: 
Illuminating company, thus depr 9 
the new municipal plant of a market 
for its current. So far, however, the 
City Council has taken no 

on the matter, altough several 

bers have expressed an opinion that 
the company should have lowered 


rates for small rather than large 
summers, 
——— 
Sandusky Lighting-Rates Investi- 
gation. 


H. 


gineer of 


Whitford Jones, an electrical 
Cleveland, O., 
ployed by the 
dusky, O., to 
equitable basis for the adjustment 


has been 


city Council of § 


in arriving at 


assist 





the commercial and_ street electri 
lighting rates in that city. His fe: 
the work will be a day and 
expenses. Mr. Jones recently 
stalled a municipal electric plant 
the city of Barbertown, O. He 
tends, if the Council desires it, 


present plans for the installation o 
“White Way” 
business district of Sandusky, and 


lighting system for 


already suggested tentative plans { 


that purpose. 
—_—__—o- 
Clever Window Display by Cen- 
tral-Station Company. 
The Light, Heat 
Power Company, which has attract 


Selina, Kans., 


much favorable comment through 
clever window displays, varied its 
fering recently by placing a lion at 
a kitten in its windows together. T! 
two animals got along nicely, allayin 
the watched 


concern least the king of animals d 


fears of those who wit! 


vour his tiny playmate. Investigati: 


by passersby revealed the fact th 
the lion was stuffed, explaining 
kindness. 

—_ +e -- 


There is perhaps no better exampl 
of the remarkable progress being mad 
by Canada in providing transportatio: 
facilities throughout the length and 
breadth of the Dominion than the con 
of highway 
from ocean to ocean, which is nearing 


struction an automobile 


completion. 
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ORIGINAL COST AS A FACTOR 
IN REGULATION OF GAS AND 
ELECTRIC UTILITIES.’ 


By A. P. Watson,’ 


One of the gratifying facts in con- 
ction with the regulation of public 
lities in general, and gas and electric 
tilities in particular, in Oklahoma, is 
the active 


men in charge of 


of these utilities are con- 


it the 

nagement 

intly on the alert for improved 

ethods and higher efficiency. 

More 
the utility 


el, is this true of the gas and electric 


and more is this true through- 


world, but especially, I 


rvice world. Considering the fact that 
the 


per- 


ur organization includes also 


anagers of electric railways, I 
aps should make my observation suf- 
the 


ciently man- 
However, 


broad to include 
vers of those corporations. 
s I understand your request for a few 
arks from me, the subject you wish 
hear discussed is that dealing with 


Num- 


which has to do with gas and 


orporation Commission Order 
er 774, 
only. Therefore, | 
the sake of 


attempt to 


lectric utilities 


not, for seeming 


greeable, broaden my re- 


beyond the proper scope of 


-| 
arks 


r application. 


Regulation a Matter of Cause and 
Effect. 


n dealing with Order No. 774, which 
as indicated by its title, an order 
the 


ost and filing of profiles and plats of 


lating to reporting of original 


is and electric utilities, with classifi- 


ition of property accounts,” we are 


an effect for which there 


Regulation of utilities of 


ealing with 
as a cause. 
ny kind, anywhere, for that matter, is 
othing more nor less than the opera- 
cause effect. 
infringement by 


on of the law of and 


lad there been no 
tilities upon the rightful interests of 
he public, regulation would not have 
een resorted to as a corrective of such 
nfringement, and if the public were at 
ll times expecta- 
ion of what service it should receive 
and the which it should 
eceive it, regulation would be less one- 
ided in its application than, as I fear 


reasonable in _ its 


terms upon 


1 Paper presented before convention of 

e Gas, Electric and Street Railway Asso- 
iation of Oklahoma. 

2 Corporation Commissioner. 


Commercial Practice 
Management, Rates, New Business 


some of you gentlemen sometimes 
feel, it now is. 

Order No. 774, then, is an effect. In 
seeking its cause we must go back to 
the the 


gas and electric utilities and the pub- 


time when relations between 
lic first became a subject for the atten- 


tion of the Corporation Commission 
The constitution had been written with 
a view to putting all public utilities of 
whatsoever name or character under 
the jurisdiction of the Commission, in 
order that differences arising between 
utilities of all kinds 
the 


recourse 


and 
settled in 


the public 


modern and 


to the 


should be 
manner of of- 
fices of the 


high-handed manner in vogue be- 


orderly 
Commission instead of in 
the 


fore commissions became general. 


Settlement on Merit Sought. 


The theory of the Commission ad- 


justment of such differences was that 
investigation and deliberation as to the 
merits of the contentions of both sides 
should be the basis for action. Previ- 
ously it had been the practice that ad- 
justment of such differences had to be 
made on any basis that the utility man- 
agement saw fit to impose if the com- 
plaining patron were just an ordinary 
citizen, or on any basis that the patron 
saw fit to impose if he happened to be 
a mayor or a member of a board of al- 
Germen, an assessor or a county com- 
missioner, or a person related to such 
a dignitary by even a remote degree of 
consanguinity or association. So, the- 
oretically at least, the constitution pro- 
vided a desirable and useful thing when 
it provided an orderly and uniform 
system for the adjudication of differ- 
ences between utilities and their pa- 
trons, whether it be a difference aris- 
ing over the matter of rates, or of fran- 
chises, or of service. It was much 
better for the utility, for instance, when 
application for an extension of mains 
received, to the 
cided upon a basis taking into consid- 
eration the number of patrons to be 
sérved, the cost of the extension and 
the probable return upon the invest- 
ment, than to have it decided upon the 
arbitrary consideration that it was in- 
tended to serve the son-in-law of the 
assessor, and would involve an expend- 
iture making it incumbent upon the 
company to deprive a more deserving 
locality of an extension in order that 


the applicant might be accommodated. 


was have matter de- 


7 
Ua 


MMlltll 


Le 


We 


Y 
y 
Y 
Ys 


Shawnee Rate Case Raised Question. 

It happened, in our case, that the first 
big complaint the Com- 
mission could not bring the contending 
fair 


upon which 


parties into agreement as to a 
basis for settlement was a complaint 
on the subject of gas rates at Shaw- 
nee. believed and _ con- 
tended that the rates in effect were too 
high, and the corporation believed and 
contended that they did not yield more 
than a reasonable return upon the in- 
vestment, and should not be reduced. 

The constitution having provided 
that when differences between utility 
managers and their patrons could not 
be adjusted by agreement of the par- 
be adjusted by the 


Consumers 


ties they should 
Corporation Commission, the Commis- 
sion assumed jurisdiction in the Shaw- 
nee gas-rate controversy and took evi- 
dence upon the merits of the case. Af- 
ter due deliberation it was decided that 
there was a sufficient element of sub- 
stantiality in the complaint and an or- 
der seeming to the Commission to af- 
ford a just solution of the trouble was 
agreed upon by the Commission and 
entered in accordance with the pro- 
cedure it held to have been prescribed. 

The corporation, however, was not 
satisfied with the order, and opposed 
it in the courts. The result of its op- 
was that the the 
writers of the constitution laws 
had not said what the Commission held 
they had said, and that because two or 


three words that were intended to have 


position court said 


and 


been written in the provisions describ- 
ing and prescribing the jurisdiction of 
the Commission had been omitted, the 
Commission was without jurisdiction to 
it had entered in the 
Shawnee case. The relief assumed to 
have been afforded held to 
been beyond the power of the Com- 
mission to grant and was declared null 


enter the order 


was have 


and void. 

This was a revelation that 
have but one result, and that one re- 
was recorded in due course of 
time. The state legislature said: “If 
the constitution and laws have failed 
to afford the measure of jurisdiction 
intended, the deficiency needs to be 
corrected,” and Chapter 93 of the Laws 
of 1913, “an act extending jurisdiction 
of the Corporation Commission over 
gas and electric utilities,” was passed, 
approved by the governor and estab- 
lished as the law of the state. 


could 


sult 
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It is not necessary to quote this law 
at this time, either in whole or in part, 
generally conceded that the 
the 


but it is 


scope oO law is sufficiently broad 
to cover all probable eventualities for 
the Whether this 
is correct or not, the adoption of this 
the 


Commission the duty of its administra- 


future observation 


law imposed upon Corporation 


1 


tion, and the first step toward compli- 


ance with such duty 


the 
of reports to be 


was necessarily 


establishing of a uniform system 
for 
the 


thus 


used as a basis 


determining important factors in 
the 


the 


valuation of properties 


brought within definite scope of 


the Commission’s jurisdiction. 
the obstacles in the 


One ot greatest 


way of proper regulation of rates for 
utilities of all kinds, is the difficulty of 
actual valuation of the 


arriving at the 


property used 

\ controversy over the sufficiency or 
excessiveness of a rate for public serv- 
ices presents no question for solution 
that is not offered by any business that 
is conducted for profit. The sufficiency 
the 
be demonstrated only by 
the 
of the charge, the expense of furnish- 


the the 


or excessiveness of charge for 


service can 


taking into consideration amount 


ing service and investment in- 
volved. 
Uniform System Essential. 
If like conclusions are to be reached 
like 


at like expense and involving the use 


in the case of services, furnished 
of a like investment, it is necessary that 
they be 


like 


sions 


reached by the application of 
formulae 


are to be 


If equally fair conclu- 


reached where service 


is not identical, where expense is not 


the same and investment involves such 
dissimilarities that there is little or no 
basis for comparison of one property 
that 


following 


with another, it is essential such 


conclusions be arrived at by 
a uniform classification of property and 
accounts. 

There is no advantage in going into 
detail in explanation of the meaning of 
The 
would be, probably, that the details dis- 


this order at this time. result 


cussed would impress a few as impor- 
tant while for the great majority they 
would involve no difficulty whatever, 
detail, 
upon, would be one that has been caus- 


while some other not touched 
ing consternation in the mind of some 
manager who finds it particularly diffi- 
cult to adapt the requirements of the 
order to his particular property. 
Protection for All Concerned. 
The purpose.in the mind of the Com- 
mission in the promulgation of this or- 
der was not alone the establishing of a 
basis for reduction of rates where rates 
are too high but equally the protection 
of the utility against unjust demands 
The 
sion does not exist as a guarantee of a 


for reduction in rates. Commis- 
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profitable return on operation of utili- 
Such concerns, like any private 
com- 


ties. 


business, may be established in 
munities which are not ready for them 
and are incapable of supporting them. 
They may be burdened with extrava- 
gant or incompetent management. 
They may be overdeveloped in the mat- 
any 


readiness to for 


multiplicity of 


ter of serve, or 


other of a reasons it 
may be impossible for them to make a 
sufficient return on operation to satisfy 
the expectations of their promotions, 
and losses may result. Such cases must 
stand or fall on their merit, and it is 
the purpose of Order No. 774 to deter- 
mine what is the merit in each case. 

It would be impossible for us to de- 
vote our attention to a more important 
subject than is involved in this order 
scarcely a community 


There is any- 


where, receiving electric serv- 


gas ofr 
ice, that does not contain a certain per- 
that 
are 


believes 
high. 


centage of population 


rates for such service too 


There is nothing to prevent such per- 
to the Corpora- 


sons from appealing 


tion Commission for a reduction in 


and when such 
are received it is incumbent upon the 
Commission to dispose of them. While 
the nothing in 


the survey of the situation possible to 


charges, applications 


Commission may see 
be made by its engineering department 
or by its accountants that indicates an 
the 
cannot arbitrarily rule that there is no 


unreasonable charge, Commission 
merit in the complaint and dismiss the 
same. There must be a basis for get- 
ting at the facts and developing a con- 
clusion doing justice to all parties con- 
cerned, and it is a candid expression 
of my belief that compliance with the 
requirements of No. 774 
protect the utility against unjust com- 


Order will 
plaint over its charges more often than 
it will result in a reduction of the rate. 
The present is not the first instance 
wherein the Commission has imposed 
requirements that have at first caused 
uneasiness on the part of the utilities 
involved, especially the smaller ones. 
the fear that 
burdensome 


While a large part of 
Order 774 would 


that has been heard by the Commission 


prove 


has been expressed by the smaller con- 
the which 
the requirements of the orders entail 
On all alike, however, 


cerns, it is large ones on 
the most work. 
falls the benefit of the established sys- 
heretofore 
troublesome questions, when once the 


tem of handling these 
system is thoroughly established. It 
the of the 


Commission to assist in 


is the wish and 
Corporation 


the operation of all utilities by remov- 


purpose 


ing causes of friction and of injustice 
and substituting therefor a harmonious 
relationship between the utility and the 
public and an adjustment of differences 
on a basis of fairness and justice. 
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Utah Light & Railway Company 
Section, N. E. L. A. 

The employees of the Utah Light & 
Railway Company held their first syum- 
mer outing at the beautiful Pinecrest Inn 
at the head of Emigration Canyon which 
the line of the 
Emigration Canyon Railroad Com; 

The 150 employees with 
left Salt Lake City on the 
train and spent the balance of the a 


is reached by electric 


their | 


noon tramping over the hills and resti; 


in the countless shady nooks which mak 
this mountain resort so pleasureable. 
6:30 p. m. the company sat down to 


trout 1 


chicken dinner 
At the ¢ 

toasts were 
Walker, Wm. 
A. W. Milgate. F. A. Key- 
Lloyd Gar- 
rison read the Company Section “G 


celebrated and 
served by the Pinecrest Inn. 
the 
responded to by G. B. 
Scott, and 


worth acted as toastmaster. 


clusion of dinner short 


let” which contained numerous jibes 
i, | Nine 
Dunbar, the popular comedian from 


the various company employees. 


line and service deparment, provided his 
At the c 
clusion of the dinner the following 


usual fund of amusement. 
cers were elected for the ensuing year 

President, A. E. 
service 


Kennelly, lines ai 
department; vice-president, W. 
E. Turner, engineering department: s 
retary and treasurer, E. C. Cathcart, 
storekeeper. 

The party then adjourned to the hot 
ballroom 


where dancing followed unt 


the return of the special train. 


20-4 
>-s?> 





Electric Cooking in New Railroad 
Depot. 

the most: interesting feat- 

ures of the new depot which the Ore- 

Short 

Pocatello, 


One of 


gon Line is constructing at 
Idaho, at an 


$350,000, will be its kitchen equipment, 


expense oO 


which will be electrical throughout. 


All 


in this model kitchen will be done by 


the mixing, baking, and cooking 
electricity. The only coal used about 
the building will be for general heat- 
ing purposes. The decision to go over 
to electric cooking was made by th 
Short 
careful investigation of practically all 


Oregon Line engineers after a 
of the large hotel equipments using 
electricity in Idaho and Utah. 

It is quite likely that, if the installa- 
tion proves to be as successful as th 
anticipate, th 


company’s engineers 


use of electricity will be extended to 
the hotel many 


other points in the system. 


service at 
The elec- 


railroad’s 


tric power at this installation is pur- 
chased from the Great Shoshone & 
Twin Falls Water Company 
under a blanket contract between this 
company and the Oregon Short Line 
covering its entire system in Idaho 
reached by the distribution system of 
the Twin Falls Company. 


Power 
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Electric Sign Data 








Electrical Advertising. 
Norman B. Hickox of the 
vood Advertising Company, Knoxville, 
Tenn., makes the following pertinent 
suggestions regarding electrical adver- 


Green- 


tising in an electric sign journal. 

In the first place to be successful you 
must keep everlastingly at it. 
active, the kind 
sought 


Advertising must be 


I doesn’t have to be 


that out— 


positive not negative. 


It must be carefully written, straight- 


forward, truthful and purchased with 
discretion. 

What do you buy 
ertising? You buy impressions on the 


when you buy ad- 


ublic mind of your name, your goods, 
r your trademark, which incorporates, 
ofttimes, both. Electrical advertising is 
the cheapest medium through which 
purchase 


you may 


the demand, were it not for the design- 
maintained by 
progressive These de- 
partments are made up of highly paid 
artists and engineers, who must work 
together in the creation of new ideas, 


ing departments 


manufacturers. 


now 


so as to produce designs consistent with 
modern methods of construction. Satis- 
fying displays cannot be turned out by 
a mere crew of metal-workers and elec- 
the touch 
must be there—the idea and the engi- 
neering layout must first be constructed 


tricians; individual artistic 


—every detail worked out carefully—oft- 
times expensive experiments made—and 
the standards of electrical construction 
always respected. Finish, too, is an im- 
portant factor, as the cost of an aver- 
age display makes it imperative that its 
use be continued a number of months, 


or even years in the case of large signs. 
The stock signs serve admirably with 
only a few in the locality, but any com- 
munity becomes quickly saturated with 
such styles, while the possibilities of 
working out trademarks, special letter- 
decorative effects, in the in- 
dividual sign are unlimited. The indi- 
vidual display produces a 
more lasting impression on the mind of 
so far as the individual ad- 
vertiser is concerned; it is forcefully 
fixed on the mind, and while other signs 
may be “observed,” it gets an audience, 
The liberal use of Electrical Adver- 
tising has been responsible for the ad- 
vancement of many of our cities, their 
gain in prestige being given an impetus 
by the increasing business of their in- 
dividual enterprises. While the user of 
electrical advertising 


ing, etc., 
electrical 


the public, 





these impressions. 


Considered in any 
eld or district, it 
compares so favor- 
the 


lation of the various = 


ably with circu- 


advertising mediums 


te 
5“ >t % 
ogee 


ee at 


is helping his own 
profits to climb, he 
is also aiding in the 
general advance- 
ment. 

Strangers shun the 
unlighted t o wn, 
while every’ well 


f other natures, that 
has 


PUT! eyate THE CITY BEAUTIFUL S TOP OFF, 


5 Ee + AND + 
ebb ICANON CITY one TO THES 
TOP OF THE 


pRIVES Ser 


lighted business dis- 
trict will always be 


its use become 


universal. It has 


doubled the efficien- 
cy of outdoor pub- 
effective- 
scope and cir- 


licity in 
ulation—it has add- 
ed a night shift to 
an already 
irganized and devel- 


highly 


force, 
present 
form it can be read- 
ily made to converse 


familiarly with the 


oped selling 


ind in its 


public. 

Like all other 
forms of advertis- 
ing, the demand is 
constantly for nov- 


elty, varied effect, 


i 
lox 


FINE 13 deetes ELEVATION 5343- Tt ROYAL GORGE 
a , 


Igx = 


os 


; ies 


thronged with after- 
dark crowds. 


Electrical displays 
fulfill the prime req- 
uisites of all adver- 
tising—they keep 
everlastingly at it— 
every day and every 
night—they are act- 
ive—they flash and 
move and whirl in a 
medley of color and 
mot The 
thoughtless gaze of 
those awaiting 
evening car 
invariably to some 
electrical display 
which has been care- 


io n. 


the 
strays 





fully prepared to 





distinctiveness, and 
above all, individu- 
ality. With the com- 
ing of electricity in- 
to general advertis- 
ing use, comes the 
the made- 
to-order display, for 
which it would be 
impossible to supply 


need of 





Inexpensive slogan sign installed by the Federal Sign Sys- 
tem ( Electric). * 

The words * 
letters, using 92 five-watt lamps. 
of blue-enameled steel with white letters. 

At each end of sign is a 60-watt lamp in reflector for light- 
ing lettering. 

Very economical and satisfactory installation. 


Cannon C ity 


The entire 


” are in standard 16-inch Federal 
sign is made 


subtly leave its im- 
pression on the pub- 
lic mind, 

selecting 
advertis- 
care 
given 
even to the smallest 
detail. 


So in 
electrical 
great 
should _ be 


ing 
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ELECTRICAL INSTALLATION IN 
HOTEL GIBSON.—II. 


Details of Wire Shafts, and Floor Wir- 
ing. 
Three wire shafts are employed to ef- 


fect the distribution of energy for light 


and power in the main building. In ad- 
dition to these wire shafts, light and power 
risers supply the annex, machinery in the 
sub-basement and basement of the 
main building, stores, stage pock- 


The 


diagram tor 


complete riser 


ets, et 
the building is 
shown in Fig. 11, the upper part 
devoted to 
the 
part of 
to the 


feeders for the 


of the figure being 


the risers carried in three 


shafts and the lower 


the figure being devoted 
power and light 
hotel annex, stores, stage pock- 
and basement and sub-base- 


ap- 


ets, 


ment power and lighting 


From the lower right 
that 
ap- 


tor 


paratus. 
part of Fig. 11 it is 
all the 


paratus, 


seen 
sub-basement power 
including motors 
service hoist, fans, ash lift, sew- 


erage ejectors, house pumps, 


igitators, brine pumps, etc., are 
supplied direct from the switch- 
The third fourth- 


laundry and basement 


and 
the 
supplied in a 


board. 
floor 


kitchen are simi- 


1 


iar manner. 


Of the three wire shafts, shaft 


] 


C is devoted to power feeders 


supplying the elevator motors in 
the pent house and the attic fans 


f 
A = 


devoted entirely to 
shaft B is 


and 


shaft 


lighting feeders and 


devoted lighting power 


feeders, the latter supplying ele- 
vator motors in the pent house 
cabinets. All 


supplied 


and the attic-fan 
lights 
shaft-B 


hifth 


Stairway are 


from a cabinet located 


on the floor. For roof 


signs, etc., a separate set of 


three No 0 


a one-half-inch 


carried in 
located in 


wires 
conduit 
employed. The 
shaft A are used to supply 
a set of three No. 00 cables 


shaft A, is remaining 
feeders in 
floor circuits 
being carried in a one-half-inch conduit 
and each set supplying from 60 to about 
98 floor circuits 

Most of the shaft B 
heavier than those in shaft A. A 


No. 2 


feeders in are 


separ- 


ate set of three wires carried in 
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Electrical Construction 
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This is the second installment 
of an article describing the elec- 
trical installation of the Hotel 
Gibson, Cincinnati, O. A. S. 
Schulman, Chicago, IIl., had the 
contract for the entire electrical 
installation and Bert L. Baldwin 
& Company, Cincinnati, O., had 
charge of all the engineering fea- 
tures of the building. 




















Fig. 10—Method of Anchoring Cables. 


conduit is this 


the 


a one-half-inch 


supply 


pockets 


run in 
some of 


shaft to 


50-ampere 


Two feeders are 
the 


fans and the other leading to the 


stage power 
run in this shaft, one set supplying 
attic 
elevator pent house. The remaining ris- 
ers in this shaft supply 110-200-volt three- 
wire lighting energy to the 
cuits on the floors of the building. In 


various cir- 


general one set of feeders is employed 


Vol. 64—N 








to supply three floors or from abou 
to 120 circuits. On the lower floors w 


the load is heavier, one set of fe 


supply only one or two floors. 

In laying out the plans for these 
complete cable schedule 
so that the 


in the 


shafts, a 
worked out various reels 


cable could be used most effi 


manner, that is, with a minimum of wa 
Each reel of cable was numbered, and 
various reels were 


runs on which 


used were indicated. 


In order to support 


heavy cables in the vari 


shafts, cable boxes and ra 


inserted about 50 
These 
No. 
plates supported by 
the 
over and partly around a 


were 


apart. cable racks 


made of 10-gauge st 
hangers 
bent t 


same material 


venient wall or beam. 


Fig. 12 shows one of tl 


cable racks used in connecti 
feeders from tl 
switchboard to the upper floor 
The conduits are supported wi 
0.375-inch U bolts to the rack 


and the cables are supported 


with the main 


porcelain cleats to the steel cr 
the rack. The 
portion of the pipe rack 


bar of upp 
whet 
the pipes and conduits are su 
ported the floors 


not shown but the same type 


for upper 


construction as shown for 
lower part of the rack is used 
Near the seen 
conduits lead 
and from a cabinet panel cor 


floor are 


which are to 
trolling the branch circuits f 
the floor shown. 

Fig. 14 shows this pipe ra 
and cable support after the wit 
The et 


closed, 


shaft has been closed. 
opening is not 
left 
permit access to the cable sup 
ports. An with 
hinged cover is placed at thi 
opening. The 
floor branch circuits and the floor feed 


tire 


space being open so as 


iron box 


conduits for the 
ers are shown ready for the placing ot 
the the 
held in positions by the 
wood beam as shown. 


panel-board box, pipes being 


their proper 

When long vertical runs of cable art 
employed, it is not only necessary to em 
ploy cable racks to relieve the cable from 
weight, but suitabl 


bearing its entire 


cable anchors are -.ccessary. 
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Fig. 11.—Riser Diagram, 
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turn buckles but at.the same time to per- 
mit of ready access to them. 

This figure also shows the Is of the 
floor-circuit conduits, ready for the in- 
sertion of the floor-panel cabinet. During 
the process of construction work the ends 
of such conduits were always kept closed 
by boards or other means until the proper 
connections were made, thus preventing 
the-entrance of concrete and other foreign 
material into the pipes. 

Figs. 13 and 15 convey some idea of 
the great number of branch circuits re- 
quired in the modern type of hotel. Fig. 
13 shows the branch circuits brought into 
an angle-iron form. These forms were 
used whenever the panel-board cabinets 
were not available at the time of laying 
the conduits for the branch circuits. They 
consist of an angle-iron frame supported 
on jacks at the correct height from the 
floor. At the base of each rack a board 
is placed with holes at intervals corre- 
sponding to those that will be provided 
for the different conduits in the panel- 
board cabinet. These forms hence keep 
the conduits in their correct positions and 


- 


sae aon 


= . % 
; 4 
4 
a ee ee ee] 


ote Z2O7 Es. ale 
at 


Bar ae! 9% 


construction work may proceed without 
any danger of displacing any runs of con- 
duit. 

In order to prevent cement and other 
foreign material from entering the ends 
of the conduits and thus either clog the 


OL ELLE Ge ae 


‘ 


pipes or render fishing difficult, a board 
is fastened over the conduit ends as shown 
in the figure. 

Fig. 15 shows another one of these 


ee, Ad 2, LU 


forms and a slightly different method of 
running the main and branch circuits lead- 
ing from the panel-board form to the 





various outlets. 


F 
‘ 
¢ 
: 
: 


As can be seen from both of these fig- 


ca He T OER Lk 


ures, sharp bents were avoided as far as 
possible and no angle fittings employed in 
carrying the conduits to the panel-board 
cabinets, thus rendering the fishing of the 
cables a comparatively simple matter. 
Floor Circuits. 

In a hotel appearance is always of great 

Fig. 12.—Cable and Conduit Rack. importance, and not only is unslightly ex- 








Fig. 10 shows the conduits and cables 
as anchored at one of the distributing 
centers on an upper floor of the building. 
The heavy cables are supported at their 
ends by means of strain insulators and 
turn buckles hung from the steel frame 
of the building. All the supports for the 
ends of cables were made in a similar 
manner throughout the building, the con- 
crete floors and steel framing of the 
building being utilized as a support in 
every case. The use of turn buckles as 
a part of the supporting member, has the 
advantage of permitting any slack in the 
cable due to expansion from temperature, 
strain or other causes, to be readily taken 
up. In order to permit access to these 





terminals at all times a sheet-steel box 








with a removable cover is placed in such 
a manner as to inclose the insulators and Fig. 13.—Angle-Iron Cabinet Form, 
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A the various feeders entering the cabinet. 
oe ms The power cabinets and store lighting 
ete cabinets are smaller and less elaborate. 

The wiring diagram for a section of a 
typical floor is shown in Fig. 19. From 
this diagram it is seen that each guest 
room has a ceiling outlet, and a bracket 
outlet for the dresser lights and a wall-re- 
ceptacle outlet for use with a portable 
lamp. Each bath room contains a ceil- 
ing outlet and a. bracket outlet. The 
ceiling lights in each room are con- 
trolled by a push-button switch near 
the door, and the ceiling lamp in 
each bath room is controlled by a simi- 
lar switch situated near the bath-room 
door. In general all ceiling outlets for 
several rooms are attached to one circuit, 
the bracket and receptacles being attached 
to another. In this way the wiring of the 
rooms is greatly simplified. 

The corridor lamps are supplied from 
two sets of feeders, each set of feeders 
supplying the corridor lamps in one sec- 
tion of the floor. The number of wires 
employed for feeding the corridor lamps 
in various sections of the floors varies as 
shown in the diagram. A four-wire sys- 
tem of distribution is in general employed, 
but in some sections, only a two-wire cir- 
cuit is employed as shown.. In other sec- 
tions a duplicate set of either two or four- 
wire feeders are employed in order to give 
control of the lamps from the main 
switchboard, thereby permitting certain 
lamps to be turned off during the early 
hours of the morning without the use of 
a number of individual switches. The 
connections for the various lamps and 


Seg soe SP 


the corresponding feeder circuits can be 
traced on the diagram, the various cir- 
cuits being lettered. In all cases the 
four-.or two wires constituting the dis- 
tribution feeders for the corridor lights 
in any one section of the building are run 
in a single conduit, 0.75-inch conduit 
being employed for four feeders and 0.5- 





Fig. 14.—Cable and Pipe Rack Partly Inclosed. 


posed wiring, cords, etc., prohibitive, but 
the various panel-board cabinets and dis- 
tributing cabinets on the various floors in 
the guest portion of the hotel must be 
rendered as unobtrusive in appearance as 
possible. As far as possible, the wire 
shafts in this hotel were located in busi- 
ness sections, but where a shaft cabinet 
s located in a public section of the build- 
ing, it is inclosed in a wall opening which 
is closed by a wood door matching in size 
and color the woodwork in the section. 
These wall openings also serve to conceal 
telephone cabinets. 

All lighting cabinets are of sheet steel 
and slate and are equipped with N. E. C. 
standard inclosed fuses in each of the 
three supply mains, a three-pole main 
switch, and the same type of fuses with 
snap switches for the branch circuits. Be- 
tween the slate panel board and the steel 
plate forming the back of the steel case, 
a horizontal steel bar is mounted to which 
are fastened porcelain cleats for fastening Fig. 15.—Angle-lron Cabinet Form. 








employed for two 


being 


inch conduit 
feeders 

The 
lighted by means of numerous ceiling fix- 
circuit 


sample rooms are adequately 


tures on one extending around 


the ceiling several feet from the wall and 
controlled by one switch, by center ceil- 


ing fixtures on a separate circuit, and by 


ELECTRICAL 
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the automatic starter for the 


The washing machines are of 


mounted 
motors. 
the automatic reversing type, drum con- 
trollers on the panel board effecting the 
reversal of motion. 

Fig. 18 shows a view of the fountain 


or grill room. The fountain is supplied 


by a motor driven pump in the sub-base- 


E 
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of bracket fixtures. In the resting rooms 


semi-indirect fixtures are employed. Spe- 
cial provision is made for supplying en- 
ergy for motion-picture machines. A 


stage is also provided, the special Wiring 
for the same having been described y 
considering the riser circuits 

The main lobby which is shown in Fig 


hen 





bracket fixtures on still another circuit. 
All stairway lights and red emergency 
lights are fed up and down from the fifth 
floor from an independent set of feed- 
ers. 
The laundry, which is on the third floor 
of the annex, is wired with exposed con- 


duit, all outlets being three feet above 





Fig. 


the floor level. 


including 


The laundry machinery 


washing machines, tumblers, 


etc., was made by the American Laundry 
Most of the ma- 
to the 


and push-button starters are used. 


Machinery Company. 


chines are worm-geared motors, 


These 
push-button starters and the motors are 
connected to a panel board on which are 





17.—Main Dining Room. 








Fig. 16.—View of Lobby. 

ment, provision being made for cooling 
Fifteen semi-in- 
direct Cassidy lighting fixtures are em- 
ployed this These are 
trolled push-button 
switches. 


the water when desired. 


in room. con- 


from six flush 
Fig. 17 shows a view of the maiz din- 


ing room. Eight semi-indirect Cassidy 


fixtures are used in this room, together 
with a number of column candle brack- 
The column lights are on independ- 
ent circuits and are controlled from push- 


ets. 


button flush switches on the columns and 
walls. 

The ball room is illuminated by several 
large crystal chandeliers and a number 








16, is illuminated by a number of plain 
semi-indirect fixtures and several ornate 
semi-indirect fixtures, as well as column 
bracket The bracket 
fixtures controlled push-button 
flush switches located onthe columns. On 
the railing of the mezzanine floor are lo- 
cated a number of bracket lamps. 


fixtures. column 


are by 


These 





Fig. 18.—Fountain or Grill Room. 


At the desk, spe- 
cial cage lamps are employed, the upper 


are all on one circuit. 


cornice of the metallic cages being hol- 
low and provided with a glass under side: 
In the hollow space incandescent lamps, 
supplied by wiring carried in conduit ar¢ 
placed thus casting their light upon the 
counters. 
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The mezzanine floor is equipped with 
numerous floor receptacles supplied by 
onduits carried immediately below the 
These floor outlets supply 
and to any spe- 
installed on spe- 
eliminating the 
long lengths of 


floor surface. 
urrent to table lamps, 
cial lamps that may be 
cial occasions, thus 
necessity for running 
inslightly lamp cords. 

The main café has a large ellipse of 
The ellipse is sup- 
each set of two 
half of the 


lamps on its ceiling. 
four 
the 


plied by feeders, 


supplying lamps on 
ellipse. 

Exposed conduit is largely employed in 
the kitchen and rooms. Motors 
are employed for many of the operations, 


and special stove, refrigerator and other 


service 


lamps are provided. 


Numerous telephone stations are lo- 


cated in the hotel, each guest room, pub- 


lic room, and business room being pro- 


vided with one or more telephones. The 
main telephone switchboard is situated 
near the desk. Telephone cabinets on 


the various floors are located in the wall 
openings for the main lighting cabinets. 
All telephone wires, clock wires, and sig- 
nal wires in conduit through- 


are run 


out. 


> 


Anthracite Again Breaks Record. 

The production of anthracite 
again broke the record in 1913, exceed- 
the highest previous output by 
nearly 1,000,000 tons, according 
figures compiled by E. W. Parker, coal 


coal 


ing 


to 


statistican of the United States Geo- 
logical Survey. Including the coal re- 
covered from old culm banks and a 


small quantity dredged from Susque- 
hanna River, the production of anthra- 
cite for the year was 81,718,680 long 


valued at $195,181,127. 


tons, 





19.—Wiring Diagram of Section of Typical 


A Few “Don’t for the House 


Wiremen. 

Don’t hurry when testing out com- 
plex switch connections; it may be 
costly in the end. 

Don’t fold carpets or art squares, 
roll them. 

Don’t spend time talking to the 
servants, this time is not figured in 


the overhead expenses. 

Don’t when boring up from the floor 
below, fail to have the helper near the 
where the bit ex- 
in order to 
should 


calculated is 
pected to 


warning on 


spot 
rap a 
the bit 


appear 
the floor 
come wrong. 

Don’t fail doubly instruct 
often clumsy helper that lath and plas- 
and 


to the 


not his weight 


should walk on the beams at 


ter will 
that he 
all times. 

Don’t smoke the ceiling with a blow- 
torch when soldering joints, it is the 


support 


mark of incompetancy. 
Don’t drag the coil of flexible steel- 
armored cable up and down the pol- 
it. 
courteous 


stairs, carry 
Don’t fail to to the 
residents of the house you are wiring, 


ished 


be 


it may mean more business in the fu- 
ture. 

Don’t when wiring a finished house 
with the resident at home, fail before 
leaving for the day, to place in posi- 
tion temporarily all floor boards taken 
up during the day. 

Don’t fail to clean up at once all 
plaster that is cut away for outlets, 
quickly tracked through the 
and ruinous polished 


it is 
house, is to 
floors. 

Don’t watch the clock if you wish 
to succeed in any line of human en- 


deavor. William E. Rhodes. 





Floor. 


Program of National Contractors’ 
Convention. 

The annual of the Na- 
tional Electrical Contractors’ Associa- 
tion will be held in Detroit, Mich., July 
14-18, the headquarters being at the 
Cadillac Hotel. 

On Tuesday morning, July 14, there 
will of the Board of 
Directors and Executive Committee at 
9:30 a. 

At the morning session on Wednes- 
Commissioner J. C. Gil- 
lespie, of Detroit, will deliver the open- 
He will be followed by 
John Trix and W. N. Mat- 


thews, both of whom will deliver short 


convention 


be a meeting 
m. 


day, July 15, 


ing address. 
Messrs. 


talks. Honorable J. E. Kinnane, chair- 
man, Michigan Industrial Accident 
board will deliver an address on 
“Workman’s Compensation and Em- 


ployer’s Liability.” 

The afternoon session will be a busi- 
ness one and will be addressed by T, 
I. Jones, Commercial Section, National 
Electric Light Association. 

Thursday morning will also be de- 
voted to a business session. 

At the on Thurs- 
day afternoon, S. E. Doane, chief en- 
National Works of 
General Electric Company, will deliver 


business session 


gineer of Lamp 
an address on the subject, “Observa- 
tions of Central Stations and Contrac- 
tors’ Conditions in Foreign Countries.” 

Friday morning and afternoon will 
both be devoted to recreation. 

On Saturday morning there will be 
a meeting of the Directors and of -the 
Executive Committee. These meet- 
ings will be preceded by a _ business 
session if necessary, 
the entertainment features 
will be a complimentary dinner at 12:00 


Among 








Detroit 
Rob- 


noon Wednesday, by the 


Jovian League, in Hotel Cadillac. 


on 


ley S. Stearnes, New Orleans, La., 
statesman for Louisiana, will be the 
toastmaster. 

On Wednesday, at 7:00 p. m., there 
will be a Jovian rejuvenation at the 


Board of Commerce Building, 
Soulevard and Wayne Street. 
the an- 


Detroit 
Lafayette 

On Wednesday at 7:00 p. m., 
nual dinner will be held in Hotel Cadil- 
lac, L. W 
committee 

Friday, the birthday of the Associa- 
tion, to automobile 
rides in the morning under the direc- 
tion H. Busby, and to 
a boat trip and outing on the steam- 
er Pleasure the boat leaving the foot 
of Bates Street at 1:30 p. m., and the 
excursion being under the direction of 
T. M. Templeton. 

+o 


Eddy being chairman of the 
in charge. 
devoted 


will be 


of Chairman J. 


Fire-Protection Equipment Needed 
in India. 

In view of the enormous losses which 
have lately been occasioned by fires in 
India, especially by the cotton fires in 
Bombay, and the general state of ap- 
prehension which at present exists as 
to the mysterious causes of such fires 
possibility of further costly 
disasters, the in- 
terests in that country would probably 


and the 


important business 
prove to be in an especially receptive 
state of mind as regards the larger use 

The time 
for 


of fire-protection equipment. 


therefore seems an ac- 


tive campaign on the part of American 


opportune 


manufacturers of such goods to extend 
their sale in India. 

The total Bombay 
during the shipping 
amounted to over $3,500,000 from fires 
shipment. 


alone 
season 


losses in 
present 

in cotton bales stored for 
Their origin is believed by many to be 
incendiary. an 
epidemic of fires in other parts of In- 


There has also been 


dia as well as Bombay, the cities of 


Calcutta, Lahore, and Simla having 


been visited by especially destructive 


conflagrations, causing the loss of 
goods valued at some hundreds of 
thousands of dollars. 


Investigation has been begun by the 
government authorities. Soldiers have 


where 


been stationed in the districts 
cotton is stored, but fresh fires have 
frequently occurred. The prevalence 


of these cotton fires at Bombay will 
probably lead in the future to greater 
effort to cotton in warehouses, 
which may be properly equipped with 
apparatus. American 
devices al- 


store 


fire-protection 
automatic sprinkling 
ready used to an important extent in 
the best equipped mills and warehouses, 
and have been so successful in check- 
ing fires that the Bombay Fire Insur- 
ance Association makes substantal re- 
ductions in premiums in such cases. 


are 
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ELECTRICAL INSTALLATION 
FOR CHILD’S RESTAURANT, 
LOUISVILLE. 


By F. F. Valinoti. 








This is the third and last install- 
ment of a report on progress in 
the installation of lighting and 
power equipment of Child’s res- 
taurant, in Louisville, Ky. This 
installment covers the power and 
lighting-circuit wiring. 




















The original specifications for Child’s 
restaurant, Ky., called for 
220-volt three-phase current for the 
motors, but as 220-volt single-phase cur- 
rent is now available in the fire district 


Louisvile, 


it was decided to take advantage of this 
fact. 
There 


all, and as 


basement, it 


motors in 
nine the 
was deemed advisable to wire them in 


are 12 
of them are in 
groups, placing several on one feeder. 
On the north of basement there 
was placed a six-circuit special power 


wall 
panel with a 200-ampere 250-volt fused 
main switch, meter loop and six 60- 
250-volt double-pole  single- 
throw fused branch This 
panel was placed in a surface-type No. 


ampere 
switches. 


10-gauge steel cabinet with a steel door 
and trim, the door being equipped with 
catch lock. This cabinet has a 
three-inch wiring gutter all around the 


and 


panel. 

The service feeder, consisting of two 
No. 00 stranded, double-braid wires in 
1.5-inch taken from the 
top of the cabinet, through the wall, 
and up on the outside to a point 15 feet 
above the alley grade. From the branch 
switches in the panel, feeders consist- 
ing of two No. 8 double-braid rubber- 


conduit, was 


covered wires were employed to sup- 
ply motors the table, 
switches Nos. 1, 2 and 5 being reserved 


as given in 


for future use. 
Switch No. 3. 


Motor 
horse- 
power. Type of connected machine. 
1.3 Manegte. 
2 Extractor. 
2 Washer. 
1.5 Batter mixer and bread crumber. 
1 Meat chopper. 
1 Coffee mill. 
Switch No. 4. 
2 Ice-cream freezer. 
1 Potato peeler. 
1 Sterilizer. 
2 36-inch roof fan. 
0.25 Buffer. 
Switch No. 6. 
3 Belted to 60-inch first-floor ex- 
haust fan. 
2 Direct-connected to dish washer. 


Outlet boxes were used whenever it 
was necessary to tap a feeder, and the 
No. 8 wires were carried direct to the 
motor switches. All motors of one 
horsepower and over, except the two 
operating. the fans, were equipped with 
double-pole double-throw motor-start- 
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ing switches with running fuses. The 
two fan motors were equipped with 30- 
ampere single-throw switches and speed 
regulators. 

The local inspectors allow the w eath- 
erproof carrying capacity of wire when 
alternating-current motors are installed 
and when the capacity required eumes 
in between two sizes of wire the 
may That 

as on 


closer 
used. 
amperes 


size 
much 


be allowed as 
59 No. 8 wire 
In figuring the size of feeders, three 
times the running current of the larcest 
motor plus the running current of all 

that was 
taken as the total current, and the size 
of wire which carries that amount of 


additional motors on feeder 


current was used. The feeders are car- 
ried to the switches of the various mo- 
tors before being reduced in size. From 
the switches, which had running fuses, 
to the motors, wires which would carry 
three times the running current of th ut 
particular motor were used. 

The motor-starting 
switches mentioned above are a great 
protection to the motor, the run- 
ning fuses will blow under a serious 
overload, while under ordinary condi- 
tions with a switch the 
large fuse required to take care of tl 
starting current offers practically no 
protection to the motor. 


double-throw 


as 


single-throw 


However, a little objection to the 
double-throw motor-starting switch 
was found due to the fact that the 


operators would hardly touch the start- 
ing contacts with the blades 
throwing the blades over to the running 


before 
side, thereby blowing the fuses. In one 
or two cases the switches were thrown 
in the running position without even 
touching the starting contacts. After a 
careful explanation this trouble 
overcome, as the employees now 
derstand the operation of the switches. 


was 
un- 


As soon as this work was completed 
the lighting fixtures and fans were in- 
stalled. In the balcony there were in- 
stalled three three-light showers and in 
the restaurant proper 13 semi-indirect 
fixtures consisting of 16-inch transpar- 
three 100-watt Mazda 
lamps in each. These bowls were sus- 
pended from three nickel chains. The 
seven ceiling fans were also finished in 
nickel. In the toilet and dressing rooms 
nickel brackets were- installed. The 
other outlets were equipped as described 
in the previous installments. 


ent bowls with 


On the cashier’s desk a nickel-plated 
push button controlling a bell in the 
basement was installed. For the dumb 
waiter return-call buzzers were in- 
stalled on the first floor and basement. 
A bronze push button was placed be- 
side the lift door in alley to ring a bell 
in basement. 

From the beginning to the end of the 
remodeling operations eight arc lamps 
and 50 incandescent lamps were used to 
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furnish illumination for the work being 
done by other trades. 

Work was started on April 18 and 
completed on June 9. During this time 
the average labor was man and helper 
for each working day. The restaurant 
opened for business on the morning of 
June 10. 


—___-»—__—_ 
Lightning a Prolific Source of 
Forest Fires. 

Exhaustive inquiry has established 
fact that lightning ranks next to 
railroads as a forest fires. 
Forest officers say that the increasing 
care with fire on the part of the rail- 
the generally, tends 
to make lightning largest single 
contributing cause. 

This statement represents a change 
f view from that held less than a de- 
ade ago in this country, when forest 
journals gravely argued whether light- 
ning caused forest fires, though it was 
known that trees were the objects most 
ften struck. Trees are said to be 
truck oftenest simply because they 
re so numerous, and extending up- 
ward they shorten the distance be- 
tween the ground and the clouds; fur- 
ther, their branches in the air and roots 
well into the earth invite electrical dis- 


the 
source of 


public 
the 


‘ 
roads and 


charges. 

It seems to be a fact that any kind 
of tree may be struck, and the most 
numerous tree species in any locality is 
the one most likely to suffer. Other 
things being equal, lightning seeks the 
tallest tree, or an isolated tree, or one 
mn high ground. A deep-rooted tree is 
a better conductor than a_ shallow- 
rooted one, and a tree full of sap, or 
with rain, is of course a better 
conductor than a dry one. 

Lightning sets fires by igniting the 
tree itself, particularly when it is dead, 
or partly decayed and punky, or by ig- 
niting the dry humus or duff at its 
base. The forest soil, when dried out, 
ignites readily, because it is made of 
partly decayed twigs and leaves, and it 
an hold a smouldering fire for a con- 
siderable period. It is probable that 
most of the lightning-set fires start in 
he duff. 

In the mountains of southern Cali- 

nia, Arizona, and New Mexico there 
are likely to be each year a number of 
electrical disturbances known as “dry 
They come at the 
end of the long dry season, and being 
unaccompanied by rain, are very likely 
to start many serious fires. For this 
reason the forest service has to keep 
up its maximum fire-fighting strength 
in those regions until the rains are 
ully established. In the plans and or- 
ganization for fire-fighting the service 
aims particularly to catch these unpre- 
ventable lightning-set fires at the time 
they start. 


wet 


thunder storms.” 
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John R. Tomlinson. 


John R. Tomlinson, of Pierce-Tom- 
linson Electric Company, Portland, 
Ore., is a self-made man, whose ener- 
getic effort caused him to rise rapidly 
from an office boy to a member of a 
prominent electrical contracting com- 
pany. As a result, Mr. Tomlinson was 
recently elected national director and 
representative of the Electrical Con- 
tractors’ Association of Oregon. 

Mr. Tomlinson born in Port- 
land, Ore., on May 7, 1876, and re- 
ceived a grammar-school and business 
college education in that city. He was 
first employed as an office boy in the 
master mechanic’s office of the South- 
ern Pacific Railroad in Portland, but 
it was not long before he was trans- 
ferred to the department and 
later promoted to the position of di- 
vision storekeeper. 

But commercial 
more attractive to Mr. Tomlinson, so 
he resigned his railroad position and 
took a position with a local electrical 


was 


store 


business seemed 


John R. Tomlinson. 


dealer. Becoming financially interest- 
ed in the business he rose to the posi- 
tion of office manager. In 1911 Mr. 
Tomlinson and T. F. Pierce, an ex- 
perienced electrical man, formed the 
firm of Pierce-Tomlinson Electric 
Company. The new firm immediately 
took rank among leading and respon- 
sible contracting firms of the state. 

Mr. Tomlinson has never had any 
training or experience as an elec- 
trician, and confines his efforts to the 
commercial phase of the _ business. 
From the inception of the new firm 
Mr. Tomlinson has taken an active and 
enthusiastic interest in promoting the 
organization of the electrical contrac- 
tors of the state. 

Upon the formation of the Electrical 
Contractors’ Association of Portland, 
Mr. Tomlinson was elected treasurer, 
a position to which he has been suc- 
cessively re-elected. At the recent con- 
vention in Portland on June 8 and 9, 
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he was elected as the next director to 
represent the association in the na- 
tional convention and was _ instructed 
to attend the national convention in 
Detroit. 
tcc 
Among the Contractors. 

Hammer, of the National 
Regulator Company, and _ recording 
secretary of Local No. 8, Electrical 
Workers’ Union, appeared before the 
Board of Education of Toledo, O., at 
a recent meeting of that body to pro- 
test against the letting of contracts to 
other than local contracting concerns. 
The Board declared that the contracts 
had to go to the lowest bidder under 
the laws of the state of Ohio, but 
agreed to recommend that the firms 
obtaining contracts should employ To- 
ledo workmen wherever possible. 


George 


The Stowell Electric Company, re- 
cently completed the erection of a 
handsome new electric sign in front 
of the Hotel Jackson, Fremont, O., 
The sign is vertical, 20 feet high, with 
cross pieces at top and bottom. The 
sign adds to the brilliance of Front 
Street, which is rapidly taking on the 
appearance of a “Great White Way.” 


The Adams Electric Company, In- 
corporated, was organized at Youngs- 
town, O., recently. This firm han- 
dles a fine line of chandeliers and elec- 
trical supplies and does a _ general 
construction business. Its headquar- 
ters are at 548 Market Street. E. Carl- 
son is manager. 

The Satterlee Electric Company, of 
Kansas City, Mo., has occupied new 
quarters on the ground floor at 22 
East Ninth Street. The company here- 
tofore has been located on an upper 
floor. Commodious display windows, 
which will allow the exhibition of elec- 
trical of various kinds, 
are a feature. W. B. Satterlee, head 
of the company, is the son of William 
A. Satterlee, general manager of the 
Joplin & Pittsburg Railway Company. 


contrivances 


Eardley Brothers, the enterprising firm 


of electrical contractors of Salt Lake 
City, Utah, had as their guests the em- 
ployees of their company at a strawberry 
and dancing festival on a recent Thurs- 
day evening. The company slogan “Let 
Eardley Brothers Do It If You Want It 
Done Right” is an ample guaranty that 
the evening was a most enjoyable one. 


Theodore Smith & Sons Company, 
Jersey City, N. J., has been awarded a 
contract by the New York Central & 
Hudson River Railroad for machinery 
and electrical equipment for two trans- 
fer bridges at Weehawken; the contract 
is for $46,780. 
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CALIFORNIA. 
Opinions and Orders.—The decision 
rendered 
1913, 
have been pub- 
the 
by 


Railroad Commission 
within the 


to December 31, 


of the 
from July 1, 
1913, 
form. 


period 


lished in bound This is 
third 
this 
the 

The Annual Report which has just 
bound the 

This is a 
2,005 


volume of decisions issued 


Commission and is published in 


same form as the former volumes. 
form is for 
1913 
containing 


come out in 
year ended June 30, 
large volume pages. 
The report contains an account of the 
the 


Commission 


work of various departments of 
the 
the 
complaints 
Statistics 
reports are published. 


and a summary of 


and informal 
the 


from 


formal applications 


handled by Commis- 


sion compiled com- 
pany 
ILLINOIS. 

The Plainfield Telephone Company 
was authorized to change its schedule 
of telephone rates as set forth in its 
the Un- 
schedule, rates for service 


application to Commission. 
der the new 
the 


per year and the charge 


within village are increased $1.00 
for switching 
farmer-line stations is increased 60 
cents per year. 

The Edwards River Power Com- 
pany was authorized to issue its prom- 
chattel 
$27,837.56 to the Tri-County 


mortgage for 
Light & 


Power Company in accordance with a 


issory note and 


contract entered into between the 
parties. The funds received by the 
Edwards River Power Company are 
to be used in installing additional 


equipment to enable that company to 
supply the Tri-County Company with 


electrical energy. 


MARYLAND. 
The Consolidated Gas, Electric 
Light & Power Company. In an 


the 
company’s 


informally, 
the 
rule requiring an advance deposit of 
dollars. 
to pay the deposit and the company 


Opinion, rendered 


Commission upheld 


five The complainant refused 


declined to install a furnish 
Upon appeal to the Com- 


in- 


meter or 

gas service. 
the 

that 


complainant 
the 
It stated that it is a com- 
mon practice for gas and electric com- 


mission, was 


formed company’s rule is 


reasonable. 


panies to require such a deposit be- 
fore giving service to a new customer. 
The company does practically a credit 
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Public Service Commissions 
Conducted by William J. Norton 





business and unless the deposit is re- 
quired the company would have noth- 
ing with which to reimburse itself in 


case the consumer refused to pay his 
bill. The deposit is returnable to the 
consumer upon demand, should the 
company’s service be discontinued. 
NEW YORK. 
Discriminations in Telephone Rates. 
The Public Service Commission, Sec- 


ond District, issued a general order di- 
recting all telephone companies in the 
state to immediately terminate, where 
the terms of contracts are terminable, 
all free and re- 
duced all discrim- 
states that 
ap- 
‘he 


telephone service at 
rates and to 
inations. The 
there are 
violations in 


cease 
Commission 
hundreds of 
where 


while such 
parent 
jurisdiction of the Commission to deal 
with the 
large number of cases where the tele- 
corporations the 
furnished on the ground that 
exist- 


cases 
matter is clear, there are a 


phone defend free 
service 
it is rendered under contracts 
ing prior to June, 1910, when the tele- 
under the 


Commission. In 


companies 
the 
many of these cases the corporations 


yhone came 
I 


jurisdiction of 


have installed free telephones in pri- 


vate residences of village and other 
officials under clauses in the franchise 
which bound the company to furnish a 


certain number of free telephones “for 


municipal use.” There is doubt 
whether, in all cases at least, this 
franchise clause is an adequate defense 
under the statute. Provision is made 


in the order for companies to report 
all 
not terminable according to the con- 


such alleged contracts which are 


tention of the companies. Counsel for 
the Commission has been instructed to 

those 
comply 


against 
fail to 
the Commission’s demands to at 


immediately 
which 


proceed 
corporations 
with 
once cease all discrimination and vio- 
lations of the statutes. 

The Westchester Lighting Company. 
District, has 
consented to the merger by the West- 
chester Company of the Pelham Bay 
Park Electric Light, Power & Storage 
Company. 

The Central Hudson Gas & Electric 
Company. The complaint requesting 
the company to extend service to a 
section of West Newburgh has been 
dismissed by the Second District 
after the company had 


The Commission, Second 


Commission 
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made a thorough canvass in an at- 
tempt to secure customers in this sec- 
tion. 

The Federal Telephone & Telegraph 
Company, of Buffalo, was authorized 
to issue $500,000 par value of its sey- 
en-per-cent cumulative preferred capi 
tal stock to be sold at thar 
par. The proceeds are to be used for 
the payment of current liabilities and 


not less 


for reimbursements to its treasury for 
expenditures from income. 


The N»ssau & Suffolk Lighting 
Company was authorized to issu 
$80,000, six-per-cent cumulative pre- 


ferred capital stock, to be sold at not 
less than par, proceeds to be used for 
the purchase of material for its plant. 


OKLAHOMA. 
The Pioneer Telephone & Tele- 


graph Company. The Corporation 
Commission has completed the matter of 
refunding overcharges collected by the 


telephone company under its advance in 


rates without authority of the Com- 
mission. It has involved the deter- 
mination of the amount of refund in 
practically 10,000 accounts. In ac- 
counting under the Commission’s di- 
rection, the company was permitted 


to protect itself in the matter of off- 


sets against the refund account in 
cases where subscribers were owing 
the company and a large number oi 
checks were for very small amounts, 
a number being for one cent. The 
telephone company, when the court 
decided that it must obey the ruling 
of the Corporation Commission, and 
not raise its rate without first se- 


curing permission to do so, immedi- 
ately filed an application for permis- 
sion to raise the rates to the basis 
which the company has been charging 
without authority. 

This application 
1, 1913, and bond 
protect the subscribers against further 


filed January 


furnished to 


was 


was 


excess collections, should the commis- 
sion and courts finally decide that th« 
application for higher rates was not 
justified. 

Disposition of this application will 
involve a valuation of the property of 
the company, and a complete investi- 
gation and analysis of the results of 
its operation under the rates in effect. 
Should it be decided that the lower 
rates would have been sufficient to 
yield a lawful return upon the prop- 
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erty of the company another account- 
ing and refund will have to be made. 
Should the application of the company 
be sustained the rates now being col- 
lected will become the legal rates and 
the company and its sureties dis- 
charged from responsibility under the 


indemnifying bond now in effect. 


PENNSYLVANIA. 

The Schuykill Light, Heat & Power 
Company has appealed to the Daupin 
County Court from the decision of the 
Commission in the Ashland case. The 
Commission’s withheld ap- 
proval of an ordinance of the borough 

\shland granting the applicant the 
right to render competitive service in 
The appeal states that 


decision 


the borough. 
the Commission erred in conferring 
upon the Eastern Light, Heat & Pow- 
er Company monopolistic rights and in 
finding that the Commission had the 
power to impose the municipality of 
\shland a service company 
whether it desired it or not. 
Long-Term Lease. The 
Service Commission has approved the 
the railroad, other 
property and franchise North- 
ern Central Railway Company to the 
Pennsylvania Railroad Company. Sim- 
taken by the 
Commission 
of the le- 
Maryland 


public 
Public 


proposed lease of 


of the 


has been 


Public 


ilar action 
Maryland 


and, to 


Service 

doubt 
the 

law 


remove all 
the 
passed a 


gality of action, 


Legislature specifically 
conferring the power upon the Com- 
The lease provides that the 
Pennsylvania Railroad take over and 
operate the Northern Central Railway 
for a period of 999 years, the former 


mission. 


company agreeing to guarantee a divi- 
dend of eight cent on the stock 
of the Northern Central, pay the 
stockholders of the latter 10 per cent 
in cash out of the company’s surplus 
bonus of 40 per cent in 
stock of the local road. 


per 


and give a 


VERMONT. 

The Franklin County Telephone 
Company has been granted a rehear- 
the matter of rates. Certain 
reductions in the company’s rates 
were ordered following the general in- 
vestigation of the telephone rates 
made by the Commission. The com- 
pany asks that the rates be permitted 
to stand in view of certain improve- 


ing in 


ments which are being made. 


WISCONSIN. 

The Brownton Municipal Light 
Plant. The Brownton municipal au- 
thorities applied to the Commission to 
adjust rates so as to place the plant 
upon a self-supporting basis, or to re- 
quest that the operation of the plant 
be discontinued. The Commission 
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found that the receipts of the busi- 
ness were only about half of the ex- 
penses and that the asked 
for would not net sufficient revenue to 
sustain the plant. The application for 
bill of $1.00 


and a 75-cent 


increases 


per month 
minimum 
All other 

addition 


street- 


a minimum 
denied 
ordered in 
allowed. In 

the 
a year to 


was 
charge effect. 
increases were 
the 
lighting rate 
$510.00 per year. 

The Commission points out that the 
village in going into the electric busi- 
had in mind the 
which could be 


increased 
$294.52 


Commission 
from 


ness have 
amount of business 
secured and such being the case it is 
not fair that all the loss of revenue 
should be borne by present consumers. 

Protection from Competition. The 
Wisconsin Telephone Company ap- 
plied for a certificate of convenience 
and necessity authorizing it to make 
certain extensions to its lines in the 
town of Anson. The Chippewa County 
Telephone Company objected and ap- 
plied for permission to make exten- 
The Ca- 
also ob- 


must 


sions in the same territory. 
dott Telephone Company 
jected to the extension on the ground 
that it was already serving some of 
the territory. The Commission found 
that the Cadott Company was serving 
part of the territory satisfactorily and 
extensions of other companies into its 
field was not authorized. It was found 
that part of the territory was contrib- 
utory to the Wisconsin Telephone 
Company’s line and could be more ec- 
onomically served by it. As to the re- 
maining part of the extension it was 
found that although the Wisconsin 
Telephone Company had first solicited 
the business, the prospective subscrib- 
ers, desired Chippewa County Tele- 
phone Company service for social and 
marketing reasons. The application of 
the Wisconsin Telephone Company 
was accordingly dismissed and that of 
the Chippewa County Telephone 
granted in connection with the exten- 
sion to this latter group of subscribers. 


The Crawford County Farmers Mu- 
tual Telephone Company doing busi- 
ness in various parts of Crawford 
County applied to the Commission for 
authority to establish a checking sta- 
tion in the city of Prairie du Chien. 
The applicant states that it connects 
with two lines which run into Prairie 
du Chien and in order to have an ac- 
curate accounting of its business it 
desires that a checking station be es- 
tablished to which all lines running 
into the city would be connected. 

Incidental to the above application, 
the company claims that it has au- 
thority to establish the checking sta- 
tion and to serve other subscribers in 
Prairie du Chien because it is at pres- 
ent serving subscribers in that city. 
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The Commission relying upon the 
decision of the Supreme Court of the 
state in Citizens Telephone Company 
Railroad 146 N. W. 
that cannot 


further extend 


Commission, 
the applicant 
its business in 
du Chien the 
which it has at that place are merely 
The 


the 


vs. 
798, finds 
Prairie 
because subscribers 
its rural business. 
Commission further finds that 
checking station is not necessary and, 
therefore, the application. 
The decision was rendered June 9. 
Physical Connection Ordered. The 
Rock County Telephone Company 
and the Wisconsin Telephone Com- 
pany do a competing business in the 


incidental to 


dismisses 


city of Janesville and surrounding ter- 
ritory. The complaint entered 
that there is no physical connection 
between these companies so that sub- 
scribers on one company’s lines can- 
not use the service of the other. 

The Commission in its decision finds 


was 


as a matter of fact that physical con- 
nection is possible, and that no irre- 
parable injury will be done by allow- 
ing such physical connection. Neither 
will it be a detriment to the service of 
either company. The requirements of 
the statute being thus fulfilled, the 
Commission finds that public conven- 
ience and necessity warrant the physi- 
cal connection being made. The cost 
and upkeep are to be divided equally. 

The Sevastopol Farmers’ Telephone 
Company applied for a certificate of 
convenience and necessity to build a 
telephone line north of Green Bay, in 
Door County. Objections were raised 
to the proposed line by the Matt Pef- 
fer lines and the Door County Tele- 
phone Company, it being claimed that 
such line would parellel existing lines. 
The applicant contended that the serv- 
the objectors was inadequate 
unreasonable and that the rates 
were excessive. The Commission 
holds that where service is inadequate 
such matter should be brought by for- 
mal complaint. Such inadequacy of 
service does not warrant the establish- 
ment of a competing company if the 
defects can be remedied. The com- 
panies objecting had proposed to sub- 
stitute metallic lines for the grounded 
ones in use. The Commission states 
in its decision that it will make a spe- 
cial investigation of the present serv- 
ice, and the application is denied. 

The Fayette and Blanchard Tele- 
phone Company was authorized to is- 
sue $560 to replace a similar issue of 
void stock. The company had issued 
such void stock in ignorance of the re- 
quirement of the statutes. 

The Newton-Manitowoc Telephone 
Company was authorized to issue $1,450 
of stock, $175 of this issue being to re- 
place void stock, and the balance to be 
used for making extensions. 


ice of 
and 
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Questions and Answers. 








All readers of the Electrical | 
Review and Western Electrician 
are invited to submit questions 
and answers to this department. 
Full names will not be printed 
except where the writer indicates 
his willingness therefor. Anony- 
mous communications will not 
be considered. Questions relating 
to electrical matters of any kind 
will be inserted. Answers from 
our readers should be received in 
this office preferably within ten 
days of the date of publication of 
the question, and will be pub- 
lished in a subsequent issue. 
Payment will be made for all 
answers published. 














Questions. 

No. 218.—PANAMA CANAL LOCOMOTIVES. 
—What reasons were considered for 
adopting the very low potential of 220 
volts for the towing locomotives for the 
Panama Canal? Why was three-phase 
current chosen instead of direct current, 
which has many advantages as long as 
high voltage was not to be employed? 
Why are two very heavy and costly cop- 
per “third” rails used as contact lines? 
Why is the rack-rail construction such a 
one as to take hold of the rack pinion ?— 
A. G., Wilkinsburg, Pa. 


223.—STREET oR STATION INDICATOR. 
there on the market an automatic 
device, usable inside of street cars, that 
will automatically, through electrically 
illuminated signs in each end or one end 
of the car, indicate intersecting streets by 
name and when the car approaches 
such intersecting streets, irrespective of 
the number of such streets, and is the 
same practicable? Where is such a de- 
vice used and by whom manufactured ?— 


W. H. W., Kansas City, Mo. 


No. 


—Is 


as 


No. 226.—REWINDING Motor.—How can 
I change a bipolar, 110-volt, direct-cur- 
rent, 250-revolutions-per-minute, series 
fan motor into a generator giving 10 to 
20 volts and about 20 amperes? At pres- 
ent there is wound on each field one-half 
pound of No. 27 single cotton-covered 
wire; the armature has 12 slots and 12 
bars and 120 turns of No. 30 double silk- 
covered magnet wire in each slot. I have 
two machines like this, exactly alike, and 
wish to make a motor-generator of them 
by changing one as indicated above.— 


H. J. G. J.. New York City. 


No. 227.—REWINDING ANOTHER Motor. 
—I have a General Electric one-sixth to 
one-eighth horsepower, 110-volt, direct- 
current motor, whose armature core is 
3.25 by 3.25 inches and has 12 slots. The 
commutator has 24 segments. The origi- 
nal armature winding has 150 turns of 
No. 31 wire; the fields have 550 turns of 
No. 28 wire. I want to rewind it to run 
on 120-volt, 60 cycle, single-phase circuit. 
What size wire and how many turns must 
be used on the fields and armature ?— 
W. T. E., Ansonia, Conn. 


No. 228.—PANELBOARDS.—Are _ panel- 
boards made in which the three leads 
are 110-volt three-phase and all the 


branch circuits single phase, being even- 
ly divided amongthe three phases? If 
such a panelboard is not on the market, 
could one be built with a four-wire, 
three-phase main, the single-phase branch 
circuits being connected between the 
three outer wires and the neutral?—J. B. 
E., Evanston, IIl. 


Answers, 

No. 221.—Quartz Lamps ON ALTERNAT- 
ING-CURRENT Crrcurts—Why can the or- 
dinary quartz-tube lamp not be used on 
alternating-current circuits? Are any 
such lamps available for these circuits ?>— 
B. W., Denver, Colo. 

I have had _ considerable 
with the quartz mercury-vapor lamp and 
have found on the market a very reliable 


experience 


and dependable lamp which burns on al- 
As a trans- 
former is used in conjunction with this 


ternating-current circuits. 
lamp, the same can be used on either 
110 or 220-volt circuits, the consumption 
of current being about five amperes on 
110-volt circuits and about three amperes 
on 220 volts. Owing to the extreme rich- 
ness of the the 
ultra-violet rays and. also to the absolute 


mercury-vapor arc in 


non-absorptive qualities of fused quartz 
to these extremely active rays, the med- 
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it is important that at the instant of clos- 
ing the switches, the voltage and time- 
phase of the incoming generator be the 
same as the voltage and time-phase of 
the generators to which it is to be con- 
nected. If either or both of these con- 
ditions are not met, there will be an in- 
terchange of current between the gener- 
ators which may be disastrous if the dif- 
ference in voltage or phase relation js 
sufficiently great. To see that the volt- 
age is the same it is only necessary to 
compare voltmeter readings, but to in- 


To Outside load-| | ‘arp [yg -_ 


On =i 


7 
No. 224.—Fig. 1. 











sure that the incoming machine is in step 
with the others, more elaborate precau- 
tions are The 
bringing an alternating-current generator 


necessary. process of 
into step with others to which it is to 
be connected is called synchronizing, or 
“phasing-in” and the circuit by which it 
is accomplished is called a synchronizing 
circuit. 

« Busbhars 


Synchronizing Bus. 


No. 224.—Fig. 2. 


ical profession seems to have created a 
considerable demand for such lamps for 
the treatment of rheuma- 
tism and kindred for the 
quick healing of cuts, burns and ulcers. 
to entirely free 
trouble, the current 
a mercury-sealed 


skin diseases, 


diseases, and 


These lamps seem be 


from electrode 


through 


any 
being led 
ground joint, the conductor terminating 


in 


in a reservoir never emptied of mercury, 
so that the arc can never touch the elec- 
trode and cause blistering or any other 
form of damage—W. S. Q., Newark, 


N. J. 


No. 224.—ALTERNATING-CURRENT Ma- 
cHINES.—(A) In connecting a two-phase 
or three-phase alternating-current gener- 
ator to a switchboard to which several 
other machines of the same kind are al- 
ready connected, what methods may be 
used to insure getting the new machine 
in the proper phase relation to the bus- 
bars? (B) What is the purpose of the 
synchronizing resistance connected across 
the collector rings of a rotary converter 
while starting from the direct-current 
end?—P. M. B., Hudson, III. 

(A) If an alternating-current gener- 


ator is to be connected in parallel with 
one or more others to share a given load, 


In Fig. 1, generator A is shown supply- 
ing current to a load. If switch a were 
closed, the two machines would 
parallel with regard the 
would be effectively in series with each 


be in 


to load, but 
other, and if they were not in step there 
would be an interchange of current be- 
tween the two machines as above noted. 
With switch a open and the small 
Main Busbars +3, 


it 
zy 


Lent. Transformer 
On 
AL arnp 
Synchronizing Bus Sy ead 


pea jt 
| % Machines | 
e ~ 





























No. 224.—Fig. 3. 


switch in the lamp circuit closed any in- 
terchange of current will take place 
through the lamp. If the machines were 
180 degrees out of phase, i. e., one gener- 
ator arriving at the peak of a negative 
wave at the instant the other arrives at 
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the peak of a positive wave, the voltage 
across the lamp would be twice that. of 
either generator since, as indicated, they 


are in series with each other and the 
lamp. For any other phase differ- 
ence the voltage at the lamp would 

correspondingly less, dimishing 
t zero when the machines are in 


step. With switch a open and the ma- 
hines running at exactly the same speed, 
ny differeice in phase would remain 
nstant and, if the switch in the lamp 
rcuit were closed, the lamp would con- 
tinue to burn. In practice, however, this 
condition would not obtain, as it is un- 
likely that the machines would be run- 
ning at identically the same speed or, if 
1ey were, that they would continue to 
. so for but a moment. The difference 
in phase will not therefore be maintained 
a constant amount but will vary peri- 
odically as the faster machine overtakes 
he slower one and the lamp will flicker 
cordingly. By adjusting the speed of 
enerator B the flickers can be made to 
come slower and slower, indicating that 
machines are approaching the same 
eed and phase relation. Now if the 
ain switch a were closed at the instant 
he lamp was dark, i. e., when the ma- 
hines are in step, they will continue in 
tep because the machine which is run- 
ning the faster will tend to run the other 
s a motor, thus increasing its speed and 
he current so supplied would act as a 
rag on the speed of the faster running 
machine, thus tending to slow it down. 
Ordinarily, machines will be connected 
main switches to busbars and 
g. 2 gives a diagram of three three- 
hase machines with a synchronizing cir- 
uit. Machines A and B are shown with 
the main switches closed and with the 
switches to the synchronizing bus open. 
» throw in machine C it is brought up 
busbar voltage in the usual manner, 
iter which the switches in the circuit to 
he synchronizing bus closed, the 
main switches, of course, being open. 
When the flickers on the synchronizing 
lamp become quite slow, the main switches 


hrough 


are 


iy be closed as the lamp goes out, and 
the machine made to assume its proper 
hare of the load by adjusting the field 
After the machine is phased 
es in the synchronizing cir- 
iit should be opened. It is to be noted 
hat the synchronizing bus and circuits 
e connected to but one phase of the 
iachines and main busbars, since if the 

chines are in step on one phase they 
vill, of course, be in step on all of the 
The wiring will be practically the 
ame for two-phase machines. 

\s noted above, the voltage across the 
nchronizing lamps may be twice the 
machine voltage and a sufficient number 
of lamps of the proper voltage capacity 
should be provided to meet this condition. 
If the generators were of considerable 
voltage, a large number of lamps would 


eostat. 
the switcl 


hers. 
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be required and to avoid this, the usual 
procedure is to connect the lamp through 
transformers of the proper ratio, as 
shown in Fig. 3. 

The use of lamps in synchronizing al- 
ternators has certain disadvantages. The 
ordinary incandescent lamp does not glow 
under about 50 per cent of the normal 
voltage and thus a rather large difference 
in phase might occur without any indica- 
tion from the lamp. This may be obvi- 
ated to some extent by reversing one of 
the primaries of the synchronizing trans- 
former (or the connections between the 
synchronism bus and the main busbars) 
so that when the machines are in syn- 
chronizing the lamp is burning at full 
voltage, the lamp being dark when they 
are 180 degrees out of phase. This 
scheme also eliminates the possibility of 
a broken filament leading to the closing 
of the main switch with the machines out 
of step, but even with the circuit so con- 
nected, the lamps do not show whether 
the incoming machine is runing too fast 
or too slow. 

To meet these disadvantages, modern 
practice usually employs some form of 
synchroscope, many types of which are 
made by various manufacturers. The 
synchroscope is an indicating instrument 
constructed on the revolving-field induc- 
tion-motor principle with a pointer con- 
nected to the rotor. The pointer rotates 
to right or left according as the speed 
of the incoming machine is less or great- 
er than that of the other machines, com- 
ing to rest when the generators are in 
step. Instructions for using and connect- 
ing the synchroscope are usually fur- 
nished by the manufacturer.—H. S. P., 
Bloomfield, N. J. 


No. 225.—BLAME FoR FAULTY CONNEC- 
Tion.—A certain building was wired and 
pronounced O. K. by the inspector. Af- 
ter meter was installed (it was a three- 
wire job) the lamps connected to the 
switches on the left side of the switch- 
board burned out. <A test showed that 
the neutral wire had been connected to 
the right-hand pole of the entrance switch 
instead of to the center pole, thus giving 
220 volts on the left and 110 on the right. 
The meter man supposed that the neu- 
tral was in the center and, as there was 
nothing to indicate the contrary, ran the 
two outside wires through the meter and 
onto the switchboard, as is customary. 
The entrance wires came in through con- 
duit and could not be traced to the out- 
side connections. The owners of the 
building blame the meter man; we con- 
tend that he was not at fault. Who is 
right ?—J. S., New Knoxville, O. 


I do not think the meter man is entire- 
ly to blame, although he should know 
that the neutral wire enters the meter as 
a pressure wire only, but if final inspec- 
tion was deferred until the meter and 
lamps were installed and before current 
was turned on, as is the practice in De- 
troit, Mich., the trouble could have been 
caught before serious damage was done. 
Herewith is a tag which I think will 
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explain itself, and which the Public Light- 
Commission furnishes the Edison 
placed on all meter 


ing 
Company 


O \ 


to be 


NOTICE 


The seal wire attached can 





only be broken by an author- 
ized Inspector of the Public 
Lighting Commission, on ap- 
proval of electrical work; and 
current must not be turned on 
by anyone else under penalty 
of the City Ordinance govern- 


ing the use of electricity. 


SEE REVERSE SIDE 


| PUBLIC LIGHTING 
_ COMMISSION 








No. 225.—Tag for Meter Switches. 





2. The Public Lighting 

may, with the 

the Common Coun- 

| sufficient num- 

ber of competent electricians, 

| as inspectors, whose duty it 
| 


Sec. 
Commission 
consent of 
cil, employ a 


shall be to examine each elec- 
trical equipment hereafter 
erected and make a _ detailed 
report of same to said Com- 
mission as to whether it is in 
| compliance with the rules and 
regulations of the Commis- 
sion, and a record of all such 
reports made by said inspec- 
| tors shall be kept on file in 
| the office of said Commission, 
and when an equipment is 
found to conform to the rules 
and regulations adopted, the 
said Commission shall issue a 
| certificate in duplicate’ that 
| the terms of this ordinance 
| have been complied with, but 
no such certificate shall be 
granted until the equipment 
is made to conform to the 
rules prescribed herein, and it 
shall be unlawful to use any 
such electrical equipment or 
to furnish electrical current or 
currents for the same_ until 
certificate has been furnished 
in accordance with the terms 


of the ordinance, and_ the 
rules and regulations of said 
Commission. 














No, 225.—Reverse Side of Tag. 


switches, fastening same with a seal and 
wire. When final approval is made the 
inspector brings in the tag with his re- 
port—B. W. C., Detroit. 
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Illinois Contractors Meet. 

The semi-annual meeting of the Elec- 
Association of Illinois 
held in Danville, Ill, on June 19 
and 20, the the 
Plaza Hotel and the sessions being held 


trical Contractors’ 
was 
headquarters being at 
in the assembly room of the Hotel Savoy. 

The called to 
10:30 a. m. on June 19 by President W. 
J. Ball of Moline, IIL, introduced 
City Attorney B. H. Snyder. Mr. Sny- 
the of the 


Lewmann, who was unable to ex- 


meeting was order at 


who 


der extended regrets mayor, 
W. C 
tend the city’s welcome in person, and in 
the mayor’s name welcomed the associa- 
tion to the city. 

G. W. Hill, 
National Electrical Contractors’ 
sociation, asked to 


Mr. Hill, 


plaining his duties as special representa- 


representative of 
As- 
deliver an 


special 
the 
was then 


informal address after ex- 
tive, spoke on the general subject of co- 
operation, saying that he believed the last 
ten years have seen an increase of about 
will and 
operation existing among contractors. 


100 per cent in the good co- 
The remainder of the morning session 
was devoted to short talks by represen- 


tatives of manufacturers, jobbers and 


those who 
the American 
Company; W. T. 
of the Edison Storage Battery Company; 
H. Larson, of the Inland Electric Com- 
H. Russell, of the G. C. 
Company; 


supply men Among spoke 


Elec- 


Clausen, 


were - Brown. of 


tric Supply 


pany ; Richards 
G. H. Lounsbery, of the West- 
Electric Company; C. Methot, of 
the Manhattan Electric Company; W. J. 
Collins, of the Faraday Electrical Asso- 
ciation; P. Lyons, of the Indiana Rubber 
& Insulated Wire Company; P. F. Hen- 
chel, of S. H. Couch Company; C. R. 
Hunt, of the General Electric Company; 
E. Kerns, of the Monarch Electric & 
Wire Company; E. T. Ward, of the 
Phoenix Glass Company; E. W. Joseph, 
of the Electric Appliance Company; T. 
Endsley, of the Diamond Electric Com- 
pany, and J. T. Marron, of the Electric 
Construction & Machinery Company. 

the American Electric 
Supply Company, emphasized the neces- 


ern 


C. Brown, of 


sity of exercising extreme care in select- 
ing the membership of any society and 
the necessity for all members living up 
to the standard of their societies. He 
also emphasized the need of maintain- 
ing good credit and good will in the elec- 
trical contracting business. 

C. Methot, of the Manhattan Electric 
Company, called attention to a curve 
sheet published by the Manhattan Elec- 
tric Company, which indicates the mini- 
mum number of circuits required for a 
room in rule 23. D of 
the Chicago electrical code which requires 
one watt per foot of floor surface. 

W. J. Collins explained the purpose 
of the curve sheet and told how the same 
could be 


» os 


accordance with 


used. 


Marron, of Rock Island, em- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 64—No. 26 


phasized the necessity for co-operation field for liability insurance companies is 


between contractors, jobbers and manu- 
facturers; and the for each 
doing business only in its legitimate field. 
He quoted a number of incidents show- 
ing what can be done by co-operation be- 


necessity 


tween the various interests 

W. J. Collins, of the Faraday Electrical 
then called 
make a few remarks. Mr. Collins said 
that manufacturers and jobbers can do 
much to the and in- 
terests of electrical contractors. Jobbers, 
he said, could render valuable services to 
the legitimate contractors, by refusing to 
aid the curbstone contractor in his work 
and business. It should be the aim of 
the association, he said, to increase its 
membership, thus educating and aiding 
the at the 
same time eliminate much price cutting 
due to the fact that many contractors not 


Association, was upon to 


increase business 


non-member contractor and 


in the association do not employ a book- 
keeping system that enables them to make 
an intelligent estimate. 

Friday Afternoon’s Session. 

The 
June 19, was a closed session which was 
the 
J. Burns, now 


afternoon session on Friday, 


devoted to the business of associa- 
At this meeting E. 


secretary 


tion. 
and special representative of 
the Electrical Contractors’ Association of 
Illinois the Contrac- 
\ssociaticn of Iowa, gave a very 
talk on the 
subject of liability insurance, calling at- 


and of Electrical 
tors’ 
interesting and instructive 
tention to the results he had accomplished 
during the past year. Mr. 


was hired by the association to handle 


Burns, who 


matters pertaining to liability insurance, 
state licenses and all matters of legisla- 
ture character, stated that the various 
liability-insurance companies were found 
to be charging electrical contractors of 
the state of Illinois from $1.50 to $2.00 
per $100 of pay roll for liability insur- 
ance covering both the public and em- 
ployees as required by law. Mr. Burns 
had negotiated with one of the largest 
risk companies in America, and was suc- 
cessful in obtaining from this company 
a uniform rate of $1.00 per $100 of pay 
roll for liability insurance covering both 
the public and employees. The average 
saving to electrical contractors under this 
rate he has found to vary from $25 a 
year for contractors conducting a small 
business to $500 a year for some of the 
contractors conducting a large business, 
the average saving being $70.36 per year 
for each contractor that has taken advan- 
tage of the rate. The established rate 
for conference companies, Mr. Burns 
said was $1.44 per $100 of pay roll for 
employees and $0.25 per $100 of pay roll 
for the public, making the total $1.65 per 
$100 of pay roll. 

Considering the fact that the payroll 
of all the electrical contractors in the 
country is estimated at between $50,000,- 


000 and $75,000,000, the value of this 


very great. 
electrical contracting business 


Mr. Burns aims to keep the 
the 
mercy of any large liability company and 


from 


hopes in time to be able to obtain all of 
the contractors’ liability insurance. 
Under the conditions Mr. 
Burns does all soliciting and collecting, 
thus eliminating a large part of all the 
overhead 


present 


expense common to liability 
companies. 

Owing to the importance of liability 
insurance to the electrical contractor and 
the success of Mr. Burns in securing 
low rate from one of the large liability- 
insurance companies, he intends to bring 
the subject before the convention of the 
National Electrical Contractors’ Associa- 
tion in Detroit on July 15-18, so as t 
enable all contractors to take advantag« 
of the low nation- 
wide movement against the unreasonabk 


rate and to cause a 


and varying rates now being charg: 
Saturday’s Session. 

At the closed session on Saturday morn- 
ing, the of the Committee on 
State Associations and of the Committee 
on Membership were presented. The re- 
port of the membership committee showed 


reports 


an increased in membership. 

A. M. Knauber, of Oak Park, IIl., then 
delivered an interesting address on 
“Central Station Co-operation,” in which 
he told of the value of co-operation be- 
tween central stations and contractors. 

The meeting was then thrown open to 
suggestions from members. G. W. Hill 
spoke on co-operation and the value of 
organization. It was suggested that state 
education could well be discontinued in 
National As- 
However, 


view of the efforts of the 
sociation along these 
the discussion brought out the fact that 


lines. 


the field for education was so wide that 
it would be unadvisable to discontinue 
state education at this time. 

A general discussion followed on the 
subject of electrical contractors working 
with and estimating with general con- 
tractors, but the tend of opinion favored 
separate estimates for electrical work. 

The following officers were elected: 
president, W. J. Ball, of Moline 
elected) ; vice-president, J. T. Warren, of 
Rock Island; secretary and treasurer, FE. 
J. Burns, Rock Island; board of 
rectors: E. Pendergest, L. E. 
G. Carlton; national directors: J. T 
Warren, W. McGuineas and F. L 
Decker. 

Entertainment Features. 

During the afternoon of Friday, June 
19, the ladies were entertained on an 
automobile ride to Soldiers’ Home and 
In the evening 
Sat- 


(re- 


di- 


Crowley, 


the surrounding country. 
a dance was held at Forest Park. 
urday afternoon was devoted to a base- 
ball game between the contractors end 
jobbers, the contractors winning by 42 
score of 12 to 3. On Saturday evening 
a successful banquet was given at the 
Plaza Hotel. 
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English Electric Supply Problems. 


In the month of June every year 


some of the more pressing questions 
it are agitating the minds of man- 
cers and engineers of municipally 
ned electric central stations in Eng- 


land are brought under profitable dis- 


cussion at the convention of the In- 
rporated Municipal Electrical As- 
iation. Here both engineers and 


their non-technical committeemen fra- 


nize and confer together. This year’s 


nvention, opened at Birmingham on 


e 16, was in point of subjects 

uught forward as important as any 

nvention of the organization. 

Che president, R. A. Chattock, is the 

ty electrical engineer of Birmingham, 
his address at the inaugural meet- 


bristled with points of interest for 


oncerned in electrical progress. The 
pers were chiefly commercial in char- 
er, and as there is perhaps no sub- 
on which more ingenuity has had 

be exercised of late than that of 

te schedules, the oy 5. Gi. 
Bowden, borough electrical engineer of 


paper 


plar (London) was most timely. 
Under the title “Standardization of 
lariffs’ he set out a system of charg- 


ing which he considered was, by adapta- 
nm, possible of application to any area 
supply, and was a step forward in 
standardization of tariffs. The prin- 
ipal feature of the system is that each 
nsumer obtains the benefit of his own 
the 
up 


words, 
make 


ad-factor, or. in other 
ood” 


r the “bad” 
\nother exhaustive paper coming in 


consumer does not 


consumer. 


e same category was that of W. A. 


ignoles, borough electrical engineer 
Grimsby, on “The Commerical De- 
Electricity Supply in 
He showed 


it electric supply undertakings were 


lopment of 


Moderate-Sized Towns.” 
ssing through a period of great de- 


where an energetic and 


shing policy had been adopted, and 


clopment, 


e outlook for the future was exceed- 
The proper demand would 
ntinue to grow at a rapid rate, but 
tended and in- 
He showed 


gly bright. 
must be carefully 
iries closely followed up. 
it the sale of electricity for heating 
d cooking at one cent per kilowatt- 
ur or at least at one cent plus a de- 


and charge, was a sound proposi- 
tion, while the supply for charging 
hicles should bring in a good revenue 


There 
re financial rocks ahead of some un- 
rtakings, especially where the change 
om continuous current to three-phase 

seneration was made, but this change 

vould be to the advantage of the un- 
ertaking in the long run. If a finan- 
cially sound policy had been followed 
the losses, to be met during the first 
year or two after the change could be 
satisfactorily faced, 


the course of a year or two. 








ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 





The other paper was by S. E. Fedden, 
city electrical engineer of Sheffield, and 
it dealt with “Design and Operation 
of Modern Boilerhouse Plant.” 

Other features of the meeting includ- 
ed a supper of the Point Fives Club, 
and a demonstration of five firms of 
electric vehicles, 

The presidential address by R. A. 
Chattock was far from being one of 
merely local interest, its several sec- 
tions covering, among other matters, 
contract conditions, installation work, 
electric-vehicle progress, the need for 
a new electrical organization, central- 
ization of electric generation, etc. 

On the vexed question of the aspira- 
tion of the municipal electricity author- 
ities to secure Parliamentary authority 
to carry out installation work, Mr. 
Chattock considers that failure to come 
to agreement with the contractors was 
due to the action of those who are op- 
being carried out by 
municipal supply authorities under any 
circumstances whatever. He 
that contractors exaggerate the quan- 
tity of work that it would be possible 
for a municipality to undertake if it 
secured the powers now being sought. 

“First of all, we seek these powers 
not for the purpose of securing more 
trade, but to ensure work, es- 
pecially in the cheaper classes of in- 
stallations. The expensive work in 
hotels and good-class business houses 


posed to wiring 


believes 


good 


and residences, which is well paid for, 
is, as a rule, Moreover, 
there is the wiring work for telephones 
the contractors must 


well done. 
and bells which 
obtain, because the municipality has no 
power to do it and does not seek such 
powers, with the result that a customer 
will probably prefer to place the whole 
order with one person instead of two. 
In addition, the contractor can calcu- 
late the profit on the whole combined 
order, and he could probably success- 
fully compete in price with the munici- 
pality. With the cheaper work, the 
case is entirely different, the margin 
of profit is so small that the quality of 
work often suffers, and the men who 
do it, as a rule, are not worth going 
for if trouble results. It is this jerry 
work that we want to eliminate. If we 
obtain the power we seek, we shall be 
able to put to the contractors who are 
at fault that they must do good work 
or we will the work ourselves. 
There is surely nothing to be alarmed 
at in this.” 


do 


The single fact that some electricity- 
works engineers have shown themselves 
unfriendly to the contractors should 
not be allowed to influence the general 
body of contractors. “Supply en- 
gineers, in order to hold their posi- 
tions, must be good business men and 
I cannot imagine a good business man 
following a policy of opposition and 
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unfriendliness toward the contractors 
operating in his area. If he does such 
a thing he will not occupy 
a responsible position for any 
length of time.” A satisfactory agree- 
ment is still hoped for. “It is unthink- 
able that supply undertakings can do 
without electrical contractors.” 


such 


Passing on to consider the progress 
electric-battery-vehicle move- 
ment in England, President Chattock 
impressed upon his hearers that manu- 
facturers of these vehicles could not 
extended trials in more than a 
towns. Yet it was only by bring- 
ing and keeping these vehicles before 
the public that interest would be 
aroused; he therefore holds that sup- 
ply undertakings should be prepared 
themselves to bear some of the cost. 
Municipalities ought to practically dem- 
onstrate by using electrics for street 
cleaning, collection of house refuse, 
conveyance of supplies between depart- 
ments, etc. Money so spent would 
amply repay the electrical undertaking. 
“There is no doubt that in a large city 
many thousands of pounds of revenue 
will be obtained annually from the use 
of these vehicles when their adoption 
becomes general, and the sooner we 
engineers take pains to push their use, 
our revenues be aug- 


of the 


give 


few 


the sooner will 
mented.” 

The Industrial Committee of the In- 
stitution of Electrical Engineers hav- 
ing found it impossible to do work it 
desired in advancing the interests of the 
electrical industry, because it had not 
adequate powers, has been dissolved, 
and the industry is therefore now with- 
out any organization capable of co-or- 
dinating and supporting the work of 
sectional associations. As a member 
of that now defunct committee Mr. 
Chattock thinks that some body should 
be called into existence which would be 
capable of offering its services in the 
event of disagreements arising between 
different interests, such as, for exam- 
ple, the electrical contractors and the 
central stations. A central association 
formed from all the associations con- 
nected with the electrical industry could 
arrange conferences to consider dis- 
agreements between individual associa- 
tions, and, if necessary, arbitrate upon 
them; it could be called together by 
any individual association requiring 
support in its operations, whether po- 
litical or industrial. That such an or- 
ganization would be of inestimable ad- 
vantage to all branches of the industry, 
Mr. Chattock is fully convinced; but 
he also recognizes that the Institution 
of Electrical Engineers cannot deal 
with disagreements so well as the sug- 
gested organization, as it has so many 
and varied interests to represent. 

The possibilities of combining gas 


and electric undertakings under one 
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commend itself to 


holds that 


control does not 
Mr. Chattock’s 


there is a field for both. 


mind; he 


The growing importance of centrali- 
zation of electric supply was among the 
other present-day themes touched upon 
in the address. The signs of the cen- 


tralization movement are present in 


London where both the companies and 
consid- 


municipalities have been 


and they are also evident in 


the 


ering it, 
the provinces where the larger muni- 


cipalities have been extending their 
boundaries, taking over plants situat- 
ed in the acquired areas. Parliament 
recognized the principle when it gave 
authority to the big power companies 
large “All 


stances are steps in the right direction, 


to serve areas. these in- 
though we are as yet a long way off 
the goal—where it will be possible to 
obtain, all over the country, and aft 
rock-bottom price, a supply of 
electrical energy for any purpose, such 
(and this 
small per- 


one 
as power, heating, lighting 
will ultimately be 
centage of the whole that the poor load- 
factor can be safely ignored), domestic 


such a 


requirements, traction by rail, road, or 
tramway, etc. The provision of cheap 
power and cheap transit for both goods 
and workmen are essential to a manu- 
facturing nation. Germany and Amer- 
both recognize this and England 
“must do the same unless we are con- 
tent to take a back seat in the future.” 
Centrally controlled systems of supply 
are imperatively necessary and Parlia- 
ment, in Mr. Chattock’s opinion, should 
“tackle the question of nationalization” 
There can be no 
further the 
of electrical production and distribu- 


ica 


under one authority. 
marked reduction in cost 
tion until some such scheme is brought 
into operation. 

It is only by tackling the problem 
boldly, by being prepared to supply cur- 
rent at prices much lower than are rul- 
and that 
for a few years there must necessarily 


ing at present, recognizing 
be a deficit on the large initial capital 
that it 
possible to attract and develop the large 
that 
to make such a scheme a finan- 
cial the The fol- 
lowing are its outlines: 


expenditure incurred, will be 


volume of business will be nec- 
essary 
success in future. 
“Large bulk-supply stations 
should be installed in various parts of 


the country, having regard to the three 


p¢ wer 


following chief requirements: proximity 
of an ample quantity of coal; proxim- 
ity of an unlimited supply of water 
for condensing purposes; 


the various large centers of industry 


proximity of 


where the major portion of the energy 
is likely to be required. Railways, of 
course, cover practically the whole of 
the country, so that these can be fed 
economically at any point or points 


throughout their length. As soon as 
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these bulk-supply stations are available 
and the distributing trunk cables in- 
stalled, the majority of the small gen- 
erating stations in the country should 
shut down and utilized as 
would probably be 
found to, in 
cases, adhere to the existing methods 
of distribution, and to utilize these as 
far as they will serve, possibly, as they 
become filled up, installing alongside 
of them other schemes for distribution 
of energy which may prove more eco- 


be at 
substations. It 
satisfactory 


once 


most many 


nomical to handle.” 

There need be no fear that engineers 
would have to be dispensed with when 
these stations were shut down. The ob- 
ject of the 
business in all these centers by giv- 
ing supply at a more attractive price, 
the the spot had the best 
knowledge required, and the chief en- 


scheme being to increase 


men on 


gineers in charge would be especially 
“We elec- 
trical engineers have to be managers 


valuable in this direction. 
of our business as well as engineers in 
charge, and the business control is ev- 
ery bit as important as the engineering 
control. 
business is so dependent upon technical 
matters that it is necessary to have an 
engineer at the head.” 

Mr. Chattock address 
by formulating a definite proposition. 
As the scheme is so vitally important 
te all industrial centers, it is in their 
own interests that the large municipal- 
ities who at present control the major 
portion of the bulk the 
should together and 
the and if possible 
formulate a satisfactory scheme which 


The commercial side of the 


closed his 


supplies in 
provinces, meet 
discuss matter, 
could be brought jointly before Parlia- 
ment, to be subsequently developed on 
proper commercial lines. His justifica- 
tion for advocating this method of pro- 
cedure most suitable the 
supply of electrical energy for all pur- 
poses, whether industrial, domestic, or 
public utility at a price far below what 
(a) for the benefit 
of the community as a whole; (%) for 


as the was 


is now being paid: 


enabling manufacturers to compete suc- 
cessfully with foreign competitors; (c) 
for the abolition of smoke and the con- 
sequent improvement of health; (d) for 
the supplies by 
more scientific and economical utiliza- 
tion; (e) and for sustaining the British 
commercial position. 
cecicananicsiaaiaicitaia 
Increase in Wireless-Telegraph 
Business. 

Steady progress in the wireless tele- 
graph business is shown in the annual re- 
port of the Marconi Wireless Telegraph 
Company directors for -1913. The net 
profit for the year amounts to $185,145; 
the revenue from ship telegrams, sub- 
sidies, etc., amounted to $731,580, an in- 
crease of nearly 50 per cent over 1912. 


conservation of coal 
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REGULATION AND _ REASON. 
ABLE RETURNS.* 


By Halford Erickson.’ 


This discussion relates to state 
ulation of public utilities and to what 
constitutes reasonable returns for in- 
terest and profits in such enterprises, 
In other words, it deals with the na- 
ture of such regulation and the prin- 
ciples upon which it rests, as well as 
with the nature and justification for 
interest and profits and the facts and 
conditions that should be 
in their determination. 

The laws under which public utili 
ties are regulated by the state cover 
broad field. Among other things the 
provide that the services rendered 
the utility must be adequate, and t! 
the rates charged for such service 
shall be reasonable. They also provide 
for the establishment of commissions 
for the enforcement or administration 
of these laws 

What constitutes 
and reasonable rates 
questions that in the cases that come 
before them are passed upon by such 
commissions, and their findings upon 
the points involved are usually set 
forth in the rules, regulations and or- 
ders that are promulgated by them. 
Thus it is usually found that a service 
to be adequate must conform to cer- 
tain standards and that a rate to be 
reasonable should yield enough, under 
normal conditions, to cover reasonable 
amounts for operating expenses, 
preciation and for interest and profit, 
and be free from unjust discrimina- 
tions. Under these rules the cost of 
the service becomes the basis for the 
that the public pays for 
service. That is, the receipts from the 
schedules of utilities when taken 


reg- 
reg 


considered 


adequate service 


are among the 


de- 


rates the 
rate 
as a whole, should cover the charges 
named and should be so adjusted that 
each branch of the service and that 
each class of customers in each branch 
are made to bear their just share of 
these charges. 
The 
are thus, as a rule, based upon facts 
and are for the most part closely ad- 
justed to conditions. These 
findings whenever 
important place in 
facts conditions. In these 
respects there are important differ- 
ences between state and local regula- 
tion. For under the latter the condi- 
tions as to service and rates are mostly 
subject to franchise provisions cover- 
ing long periods of time and which as 
a rule are not altered during these pe- 


findings of such commissions 


existing 


are also changed 


alterations take 


these and 


1 Portion of paper presented at conven- 
tion of Michigan Section, National Electric 
Light Association, June 17. 

2Member of Wisconsin Railroad Com- 
mission. 
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riods regardless of the changes in the 


facts and conditions that may take 


place in the meantime. 


Reculation was first established for 
the protection of the public. Until re- 
ntly little if anything was ever said 
vat any protection for the utilities. 
hether this was because the utilities 
vere thought to be fully able to protect 

mselves or because no serious en- 
croachment was ever made upon their 

hts, is not clear. As time went on, 
wever, the situation changed. To- 
the statutes themselves as well as 
decisions thereon by the courts 
vide protection for the utilities as 
ll as The os- 
nsible purpose of regulation now is 
establish equitable and fair condi- 
ns between the public on the one 
ind and the utilities on the other. It 
is come to be seen that those who 
rve the public as well as the public 
elf may need protection; that it is 
interest of all 


ce 


for their customers. 


end to the best 
ncerned that proper 
tended to both. 

lt is in matters relating to the re- 
the investors and to the en- 


prisers that the principal differences 


the 
protection be 


ns to 


exist between ordinary competitive en- 
rprises and regulated public utilities. 
competitive enterprises no limit is 
aced upon interest and profits. Those 
ngaged therein are usually allowed to 
ake all they can. In the utility field, 
the other hand, the rates charged 

r the services are prohibited by law 

mm being so high as to yield more 

in reasonable returns. 

[his leads to the question what con- 
titutes reasonable compensation for 
the services rendered by such utilities. 

his is a question that is much dis- 

issed at present. In its broadest 

nse it covers the share of each fac- 

that assists in providing and fur- 

In a more limited 
nse it usually covers interest and 
fit. In order to determine the 
1estion in either case it is necessary 
appraise the property and business 

a plant, and to analyze its operating 
depreciation, 

urns for interest and profits. 

The fair value of a utility is as a rule 

ermined from facts that show the 
riginal cost and the cost of reproduc- 

n, not only of the property used, 


shing the service. 


penses, including and 


of the business as well, due con- 
leration being given to the depre- 
tion that has taken palce in the 
property. Both the original cost and 
cost of reproduction thus consti- 
evidence of value. The weight 

t should be given to each of these 

o lines of evidence is a matter that 
depends upon the circumstances. In 
some cases and for certain parts of 
the plant the greatest weight may have 
to be given to the original cost. In 
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other cases and for other parts again 
the cost of reproduction may lead to 
the fairest results. Appraisals must 
also at times be made when only one 
of these two sets of tacts are available, 
and even in such cases it is possible 
to arrive at a fair value. For exper- 
ience shows that for plants that have 
been constructed from time to time, 
or when prices were higher as well as 
when prices were lower, the original 
cost and the cost of the reproduction 
of the property in use are seldom far 
apart. For utilities with a short life, 
such as electrical and telephone plants. 
the greater part of the property is sel- 
dom more than a few years old and is 
therefore likely to have been con- 
structed under conditions that do not 
vary greatly from those under which 
an appraisal is likely to be made. 

The operating expenses proper are 
also subject to measurements. They 
have their causes and their results both 
of which upon analysis throw much 
light on the amount that is needed for 
operating the plant. There are also 
many other ways in which the fairness 
of the different items may be tested. 
What is thus true for the operating 
expenses is also true for depreciation. 
This item depends mostly on the cost 
of the property and upon its useful life 
in years. It is also effected by the cost 
of removing the discarded property 
and by its scrap value. There is little 
if anything about these outlays that 
cannot be determined with a fair de- 
gree of accuracy. 

When it comes to that part of the 
cost of the service which is covered by 
the returns for interest and. profits 
many different views are encountered. 
This is particularly true in the many 
rate controversies that are arising 
from time to time. In such cases those 
who represent the municipality or the 
public often hold that no more should 
be allowed for interest and profit than 
the which the municipality 
could borrow the necessary capital, 
when it pledges alk of its taxable prop- 
erty and when the loan is supported by 
its full taxing power. Those who rep- 
resent the plant frequently argue that 
no restriction whatever should be 
placed upon these returns and that the 
plant should be allowed as much for 
these purposes as it can earn when the 
rates for the rendered are 
fixed at all the service can bear. It 
need hardly be said that these views 
represent the lower and the upper 
limit, rather than the fair rates. The 
reasonable or normal rate of returns 
is undoubtedly found somewhere be- 
tween the two extremes. 

We are mostly accustomed to look 
upon interest and profits as the differ- 
ence between the sum of the operat- 
ing expenses, depreciation and taxes 


rate at 


services 
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on the one hand and the total gross 
earnings on the other. These returns 
are in fact made up of interest on the 
capital used, insurance against risks, 
and profits for the enterpriser. The 
insurance against risks, however, is 
seldom treated as a separate factor, 
but rather as a part of the other two. 
Those who furnish the capital receive 
interest as a compensation for the serv- 
ice rendered by the capital. The 
terprisers who assume the risk and re- 
sponsibilities for the management re- 
ceive profits as their share for the serv- 
ices they perform. For both of these 
factors the rate of these returns are 
higher in risky than in comparatively 


en- 


safe undertakings. 

The economic theories underlying 
interest and profits are quite compli- 
cated and can only be touched upon 
here. It is generally understood, how- 
ever, that both capital and the enter- 
priser are factors in production; that 
these factors like the other two fac- 
tors, land and labor, cannot be had 
without compensation; and that such 
compensation, is, in each industry, 
governed very largely by the demand 
and supply. 

The demand for capital varies with 
the opportunities for its profitable em- 
ployment. It is as a rule greatest in 
and comparatively undeveloped coun- 
tries and during periods of general 
activity of business in all lines. The 
supply of capital also generally varies 
with the return it brings. Capital is 
obtained by savings and it is an econ- 
omic fact that such savings are the 
greatest when the rates of interest are 
the highest. In other words, more 
capital is saved and turned over for 
productive under 
high than under low rates of interest. 

The normal rate of interest is, per- 
haps, the rate at which capital in any 
given industry can be had when the 
capital about 


use in enterprises 


demand and supply of 
offset each This is especially 
true when the operation of the laws 
of supply and demand is not unduly 
restricted by either legal or artificial 
barriers. In risky the 
rates of interest are higher than where 
greater safety obtains. The reason for 
this is that investors will not assume 
extra risks without extra returns. The 
lowest risks are found in government 
on which the rate of interest 
may not exceed 2 or 3 per cent. From 
this point up the rate rises with the 
risk, and also for the reason that the 
amount of work and foresight required 
in managing or looking after the in- 
vestments are much greater where risks 
are taken than when little or no risks 
are involved. 

Profits have their source in the busi- 
ness ability, skill and foresight of the 


other. 


undertakings 


bonds 
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enterprises or in their management. 


The enterpriser is a sort of an econom- 
ic buffer who bears the shock and often 


much of the losses in case of failure 


and much 


To 


and who also reaps the credit 


of the profits in case of success. 


successfully exercise the functions of 
an enterpriser a high order of ability 
is required. Such a man must have 


organizing capacity of a high order, be 
man, and have tact in 
the 


a good judge of 


dealing with them; he must have 


command of financial resources and the 
ability to plan and execute commercial 
and industrial policies; he should also 
the 


required to adopt the best methods, out- 


have technical knowledge that is 


line the most economical processes and 


to properly pass materials and 


upon 
products. 

Profits are usually made up of wages 
of management and compensation for 
risks 


are thus included in profits may among 


The wages of management that 


other things cover the work of bring- 
and holding the factors of produc- 


ing 
tion together, of organizing the enter- 
the 


business as a whole, and of exercising 


prise, of co-ordinating work or 
general supervision over the business. 
In the larger undertakings the profits 
are mostly made up of compensation 
for risks since the greater part of the 
cost of the managerial work, is as a 
rule, included as general charges in the 
operating expenses of the concern. In 
the smaller undertakings, on the other 
hand, it covers as a rule not only the 
compensation for the risks but all the 
compensation for the work of manage- 
ment as well. 


The wages of management vary with 


the business, the ability, skill and 
amount of work required, the legal re- 
strictions that surround the business 


and with many other conditions. When 


industrial society is progressing and 
when in each succeeding period there 
is therefore more wealth to be divided 
among those who share in the product 
than in the preceding period a large 
part of the increase is likely to go, at 
least temporarily, as extra profits to 
the enterpriser. In the same way when 
industrial society is retrogressing the 
loss falls first on the enterpriser. Their 
share at time is all they 


greatest any 


can make. The minimum is the amount 
the enterprisers could obtain elsewhere 
for In the long run, 
the 
must be high enough to encourage men 


working wages. 


however, wages of management 
necessary ability and skill to 
enter the field. 
When risks 
pensation -therefor is 


of the 


the 
also, as a 
the profits 


the are small com- 
rule, 
may 
man- 

the 


profits are also apt to be still further 


small. In such cases 


not greatly exceed the wages of 
enterprises 


agement. In such 
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reduced when a part at least of the 
wages of management is charged di- 
rectly to operating In the 
leng run, however, the compensation 


for risks will not fall below the point 


expenses. 


at which a sufficient number of enter- 


prisers are found who are willing to 
assume it. 

The rates and terms upon which 
the necessary capital and business 
ability can be had are matters that 
depend on the location of the plant 
and on the conditions generally by 
which the plant is surrounded. They 


are likely to be higher and more lib- 


for entirely projects than 
for new extensions to existing plants. 
The undertakings 


lished earning power, the securities of 


eral new 


larger with estab- 


which have a ready market, can, as 


a rule, obtain capital on better terms 


than smaller plants whose securities 
have no regular markets. 

Public utilities should be well re- 
garded by the investor. The serv- 


ices they render have become neces- 
sities, since the public cannot do with- 
out them and since no effective substi- 

Such 
part 


available. utilities are 
the 


competition, partly 


tutes are 


for most free from ac- 


they 
and 


also 
tive because 


are protected by a franchise 
now 
that 


can serve a community better and at 


because it is becoming 


one utility 


partly 
generally understood 


lower rates than two or more utilities. 
They are entitled to reasonable rates 
for adequate service and a reasonable 
rate under normal conditions is usual- 
ly a rate that will yield fair returns 
the investment. When their rates 

lower this, may be 
raised; nor can their property be 


on 


are than they 
con- 
on in 
not 


general 


business 
and bad, 
affected 


fiscated. Their goes 


in good times and is 


often seriously by 


business depressions. As a rule, they 


earn good returns on a fair value of 


their property. If their securities do 


not exceed this value then they should 
be safe. Such securities 
constantly widening market, fair price 


also have a 


stability and yield a fairly good in- 
come. 

3ut even in face of this they are not 
from all 
The 


con- 


wholly free from risks nor 


other objectionable conditions. 


conditions which surround their 


struction and operation are often such 
that therein 


easily take place. 


costly mistakes may 
Serious accidents re- 
sulting in costly injuries to persons 
and to property are often occuring in 
connection with their construction and 
operation. The community 
may grow less rapidly than was ex- 
pected and for which preparations had 
been made. It may even fail to grow 
at all or its growth may be in unex- 


All this may make 


served 


pected directions. 
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parts of the investments more or 
useless and result in idle capacity 
many other losses. 


less 


and 


The best evidence of the compensa- 
tion that is paid for capital and busi- 
ness ability in various undertakings 
under different conditions is usually 
found in the prices at which the vari- 
ous classes and kinds of securities of 
such undertakings are selling in the 
market; the relation between these se- 
curities and the investment therein: 
the earning power of these undertak- 


ings, and in the rates of interest on 


various classes of loans that prevail 
from time to time. The prices at 
which such securities are changing 
hands take account not only of the 
value of the investment in an enter- 
prise, but of its earnings and th Ist 


of all the factors of production. 

In order to obtain facts of this na- 
ture I have investigated a large pro- 
the 
bond and stock issues of public utili- 


portion of more represent e 
ties that have been offered to the pub- 
lic during the past few years. 

first-mortgage 


Ten representative 


bond issues covering electric lighting 


and street railway plants brought out 
in 1913, bearing interest at the rate of 
5 per cent, were placed on the mar- 


ket at prices under which they would 
yield the investor an income of from 


5 to 6 per cent. The cost to the issu- 


ing company of obtaining this capi- 
tal amounted to from 1 to over 11 per 
cent for discounts, and to about 3 per 
cent for selling expenses, or to a to- 


tal of about 6.2 per cent as an aver- 


age. In these cases I was not able to 


obtain absolute figures as to the cost 
of reproducing the plants 


busi- 


and 


ness; but as the issues were taken by 
responsible bond and _ banking houses, 
whose practice it is to appraise the 
property behind the securities the) 
handle; to determine the earnings 
from which the interest and dividend 
charges must come, and to keep the 
issues within safe margins, I feel it 


can be assumed that these issues were 
reyarded as well protected. 

During the same period ten repre- 
sentative second-mortgage bond _is- 
sues, covering gas and electric lighting 
and street railway plants, bearing in- 
offered at 


prices that would net investors an in- 


terest at 5 per cent, were 


come of from about 5 to 6.2 per cent 
On these issues the discounts varied 
from 1 to over 12 per cent, and the 
selling expense stood at about 3 per 
cent. The total cost to the companies 
of this financing ranged from 5.2 to 
about 7 per cent, the average being 


about 6.4 Second-mortgage 
bonds are not as well regarded as first- 
and for good 


They must 


per cent. 


often 
be 


mortgage bonds 


reasons. resorted to, 
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however, in order to obtain capital 
‘7 new extensions when the first 
mortgage is closed. Generally speak- 
‘ng. the best policy is to make the 
-rst mortgage cover as much ground 
possible and then hold the bonds 
escrow until needed for additions 


and improvements. 

Twelve note issues were offered to 
the public at prices that placed them 
n a 6.2 per cent income basis to the 

estors. When the discounts and 
elling expenses were taken into ac- 

unt, the cost to the companies of 

e funds thus obtained is found to be 
out 9.4 per cent per annum. In 

is case the discounts ranged from 
ss than 1 to about 2.34 per cent. The 
elling expenses, however, were rather 
heavy, since they appear to have 
anged from about 5 to over 8 per 
ent. Five preferred-stock issues were 
old on a basis on which the average 
yield to the investor was about 7.30 
per cent. Since the discounts varied 
rom 3 to 12.5 per cent and a selling 
xpense also had to be met, the cost 

) the companies was, of course, much 
vreater than the price to the public. 

For about 40 plants in our state, the 
appraised value of which varied from 
about $20,000 to about $2,000,000 per 
plant, the bonds, when discounts and 
selling expenses are included, have of 
late years been selling at prices under 
which the cost of financing to the 
plants ranges from about 5.5 to fully 
6.5 per cent per annum. In these cases 
the bonds covered from 50 to more 
than 85 per cent of the value of the 
plants and their business, while the net 
arnings of the plant did not amount 
to less than twice as much as the in- 
terest on the bonds. If in these cases 
the stock issues had been limited so 
is to amount to no more than the dif- 
erence between the sum of the bonds 
nd the total value of the plants; if 
interest at the rate of about 6 per cent 
had regularly been paid thereon, and 

from time to time it had also re- 
eived something in the way of extra 
dividends in some form it is quite like- 

that these shares would have sold 
rather readily at about par. 

Stocks come after the bonds and are 
therefore less well secured. Stocks 
re therefore selling on a higher in- 
ome basis than the bonds by which 
hey are preceded in order to compen- 
ate the investors for the extra risks 
hey assume. 

The public utility securities thus de- 
ribed are on the whole well secured, 
ot only by the value of the property 
behind them, but by the fact that the 
irnings for years have been much 
reater than the amount actually re- 
juired for interest and dividends. Had 
he security been less good and the 





earnings lower, then these securities 
would also have sold at lower prices 
and would have yielded higher returns 
to the investors. The best protected 
issues from the point of view of safe- 
ty and earnings thus sell at the high- 
est prices and yield the lowest re- 
turns to the investors. 

The conclusions to be drawn from 
the principles and facts that have thus 
been presented can perhaps be illus- 
trated as follows. A public utility, the 
plant and business of which are worth 
about $1,000,000, of which $800,000 is 
represented by bonds and $200,000 by 
stocks, and having net earnings above 
the operating expenses, depreciation 
and taxes of $75,000 per annum, or 7.5 
per cent on the value, would likely be 
able to sell‘its bonds on about a 5.5 
per cent basis and its stock on some- 
thing like a 6 per cent basis, provided 
the conditions are such that these 
earnings are likely to continue in the 
future and provided further that the 
stocks from time to time would re- 
ceive something in the way of extra 
dividends or rights. In this case the 
interest on the bonds would require 
$44,000 each year, or about 42 per cent 
of the net earnings, while the divi- 
dends paid on the stock would absorb 
about $12,000 annually, or about 39 
per cent of the surplus for dividends, 
which surplus amounts to about $31,- 
000. If the value behind these securi- 
ties and net earnings thereon had 
been less than the amounts thus given 
the securities would also have sold at 
lower prices or on a higher interest 
or income basis than those outlined. 
The cost to the public of the capital 
and of the enterpriser in this case is 
thus represented by the net earnings 
of the plant. It appears from these 
facts that in the public utility field, 
even under favorable conditions, it is 
not safe to assume that interest and 
profits will require less than 7.5 per 
cent on the fair value of the plant and 
its business. 

From the facts thus presented it 
will be noticed that the cost of capital 
alone in the public-utility field is thus 
considerably higher than the rates at 
which municipalities or cities can bor- 
row money when the loan is support- 
ed by ail the taxable property of the 
city as well as by its full taxing power. 
For, as we know, cities, under such 
circumstances, can 
money on its bonds at the cost of 
from 4.1 to 5 per cent. 

When cities issue special improve- 
ment bonds on the other hand, secured 
only by the property effected or the 
income therefrom, and not by the gen- 
eral taxing power, they must pay fully 
as much in interest as the amount paid 
by public utilities. This is illustrated 


usually obtain 
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by the situation in the city of New 
York, where the money for the con- 
struction of the new subway is fur- 
nished by the city, which can borrow 
all the money it needs for the purpose 
at not over 4.25 per cent when these 
loans are supported by its taxing 
power. When the city found it con- 
venient some time ago to have the 
construction or operating company 
furnish a part of the capital it was 
found that, although the securities is- 
sued by this company for the purpose, 
were given the first claim upon the 
earnings of the subway, not only for 
the interest charges, but for a sinking 
fund large enough to amortize the 
loan in a comparatively short time, 
they were not taken by the investor 
at better prices than on a basis on 
which they yielded considerably more 
than 5 per cent in the way of income, 
or about 1 per cent more than the 
rate at which the city could have bor- 
rowed the money. 

In other places it has also been 
found that bonds assumed by the 
cities in purchasing utilities, as well 
as special improvement bonds sell at 
much lower prices than the bonds of 
the same cities that are supported in 
full by the taxing power. 

In view of such facts as these it 
would almost seem idle to argue that 
public utilities should be allowed no 
greater return for interest and profit 
than the rate at which the city could 
borrow the capital under its full bor- 
rowing and taxing power. Yet such 
arguments are often heard and seri- 
ously advanced both before commis- 
sions and elsewhere. 

In order to prevent injustice to 
anyone it may also be necessary in 
dealing with returns for interest and 
profit to give some consideration to 
the tendency and the course of prices 
for money, commodities and lab: 
The reason for this is that these re- 
turns depend upon the rates charged 
by the utilities for the services they 
render and that these rates in turn de- 
pend on the cost to the utilities of 
furnishing the service. For instance, 
it is often found that rates fixed dur- 
ing years when the costs per unit of 
service were low and which then yield- 
ed reasonable returns, have become too 
low to yield fair returns shortly after- 
wards because of increase in the 
costs per unit due to advancing prices. 
It is true that in a growing country 
tendencies of this sort are often part- 
ly, if not wholly, offset by decreases 
in the costs per unit due to increases 
in the volume of the business. Of late, 
however, the increases in the cost per 
unit, due partly to advance in prices 
and partly to advance in the cost of 
operation arising from new additions 
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the 
have 


to the plants and extensions of 


service which, though needed, 
not been accompanied by correspond- 
ing the have 
often been so great as to lead to ma- 
terial declines in the net earnings. 
Many rates made a few years ago not 


only by commissions, but by the utili- 


increases in earnings, 


ties themselves, are now too low. The 
situation that has arisen in this way is 
very embarrassing. In many cases, 
however, it might have been avoided if 
greater consideration had been given 
to the trend of prices and the needs of 
this and other 


the and if in 


ways proper allowance had been made 


service, 


for future conditions. 
illustrating 


\ few facts the course 
of the rate of interest and of prices 
may not be out of place. In the rate 
of interest there was a gradual, though 
often interrupted decline, from 
1904. 1904, 


ever, the tendency has been upward. 


about 


1890 to about Since how- 
have interest changes in- 
creased the but 


the capital itself has been hard to get, 


Not only 
during past decade, 
even when extra inducements were of- 
fered While this is partly due 
to the fact that the supply of availa- 
ble funds has not kept pace with the 
due 


tor it. 


demand, it is also, in a measure, 
to the that 


houses are gradually 


fact investors and bond 
becoming more 
discriminating and are constantly de- 
manding wide margins of safety and 
more complete information concerning 
the value and the earning capacity back 
of the securities they buy. Many have 
also looked with apprehension upon the 


rapid extensions of government inter- 


ference in various ways, and have, 
therefore, shown some _ timidity in 
their ventures While government 


regulation of security issues in the long 
run is of much value to the bona fide 
investor, this value is not as yet gen- 
erally understood. At the same time it 
is also a fact that to the ultra specu- 


lator such regulation is a hindrance 
rather than an advantage. 
It is evident that increases in the 


cost of furnishing the service unless 


accompanied by increases in the earn- 


lower returns for the en- 


ings means 
terprises and perhaps also for the in- 
vestor. When such advances in the 


cost are due to causes over which the 
management has no control and when 
lower than reasonable 
responsible 


they result in 
who are 
then 


condition is 


returns to those 
for the business, injustice is 
done. If this not reme- 
died and the plant is compelled to go 
furnish service for less than 
the result will be that 
new capital will not enter the field; 
that needed extensions to the plant 
will not be made; and that adequate 
service will not be furnished. The pub- 


on and 
paying rates, 
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lic will in fact fail to obtain the serv- 
needs and which it de- 
pends. A situation like this is neither 
fair, nor in line with public policy. It 
should be remedied if necessary by 
providing more earnings through high- 
In fact, it is as much in line 


ice it upon 


er rates. 
with public interest to raise rates that 
yield less than reasonable returns as 
that more. At 
is the except per- 


to lower rates yield 
any rate this 


haps under peculiarly abnormal con- 


case 


ditions. 

At this point I would like to call at- 
tention to a matter that seems to me 
important. As has been stated herein, 
capital is not easily obtained even by 
plants whose securities are sound. This 
is particularly true the smaller 
plants that are not connected with any 
of the larger interests or holding com- 
securing 


tor 


panies. These difficulties in 
capital will delay, if it does prevent, 
needed extensions and improvements. 
It also tends to the cost of 
the capital. The important question is 
how can this situation be improved? 
There is one way it seems to me in 
which this could be done, and this with 
great benefits to all 
could be done by issuing $100 bonds 
instead of $1,000 bonds and by selling 
them to small investors, especially the 
customers of the plant. 

The bonds of public utilities would 
seem to afford such investors the op- 
portunities they are looking for; pro- 
vided, of course, that they are issued 
Such 


raise 


concerned. It 


bonds 
value of the 
established 

excellent 


amounts. 
the 
well 
most 


in the right 
kept 
are 


within 

serving 
have a 
They also yield the 


when 
plants 
communities 
record for safety. 
the investors much better incomes than 
the savings banks. While not free from 
hazards and other drawbacks they of- 


fer many sound investment oppor- 
tunities. When everything is considered 
it would seem that they might be 


made as safe and become as attractive 
for the investment purpose thus out- 
lined as any bonds that might be 
named. 

Besides opening up new avenues for 
obtaining capital this method of in- 
vestment would enable the utilities to 
place their bonds where they would do 
good, or among their cus- 


If so placed it is almost cer- 


the most 
tomers. 
tain that closer relations between the 
utilities and the public would be es- 
tablished. The importance of this is 
readily seen. It might often be the 
means by which many a strained sit- 
uation could be converted into more 
harmonious ones. 

While under state regulation of pub- 
lic utilities the returns for interest and 
profits in this field will be kept down 
to a reasonable level, the reasonable- 
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ness of these returns is not measured 
by the bare rate of interest at which 
municipalities can borrow money, but 
rather by the amounts for which the 
capital needed for the enterprises can 
be had. This means that in the long 
run these returns for such utilities wil] 
be about the same as those that may 
be obtained in other enterprises, where 
the conditions are similar. 

This is the 
returns as it stands today. 


reasonable 
While the 
processes by which it has been devel- 
oped have been painful and slow it is 
in line with the best economic, legal, 
and ethical principles. Regulation from 
these points of the 
into effect of principles that are in- 
herent in just government everywhere 
and in all generations. These princi- 
ples are implied in the whole fabric 
of the common law, and this fact 
should enhance rather than otherwise 
the high plane upon which the doc- 
conscientiousness 


doctrine of 


view is putting 


trine rests and the 
and care by which it should be ad- 
ministered. 


_— 





Memphis Electrical Show. 

The first electrical show given under 
the auspices of the Jovian League of 
Memphis, Tenn., was very successfully 
held from June 15 to 20. Through the 
kindness of Herman Rhodes, president 
of the Rhodes Furniture Company, the 
new building of this concern was placed 
at the disposal of the Jovians and the 
show was held there. Special decorations 
were provided, in which electrical illumi- 
nation played a conspicuous part. The 
show was entirely free to the public and 
was very well attended. Many prizes of 
electrical appliances and utensils were 
given, which helped make the show ex- 
ceptionally popular. 

Contributing to the success of the show 
was the hearty co-operation of the elec- 
trical contractors of the city, the Mem- 
phis Consolidated Gas & Electric Com- 
pany, the Memphis Power Company and 
other electrical interests in the city 
Musical entertainment was provided each 
afternoon and evening. There were also 
given a number of popular lectures illus- 
trated with stereopticon views. 

Among the exhibitors 
lowing: 

American Pre-Pay Fan Company. 

Automatic Telephone Company. 

Burroughs Adding Machine Company. 

General Electric Company. 

O. K. Houck Piano Company. 

Lilly Carriage Company. 

Memphis Street Railway Company. 

Mottley Brothers. 

Thordarson Company. 

Tri-State Wireless Company. 

Western Electric Company. 

Westinghouse Electric & Manufactur- 
ing Company. 


were the fol- 
























June 27, 1914 


MODERN DEVELOPMENTS IN 
POWER GENERATION,’ 
By Paul M. Lincoln. 
One of the complaints which we are 
ntinually hearing these days is the 
eased cost of living. An analysis 
of the various items which enter into 
he cost of living in these modefn times 
show that unquestionably the cost 


Ww 

of living has been materially advancing 
during the past few years. However, 
there is one notable exception and that 
is the cost of electric service. The 
cost of electric service has been con- 


ily going down. With the earlier 
tral stations, 20 cents per kilowatt- 


hour was not an unusual price to pay, 
the rate has been steadily reduced 
it in these times, lighting rates 





in almost no case above 10 cents 


i kilowatt-hour, and in 
5. cents per kilowatt- 


some cases 
as low as 
hour and even lower, and for power 
used in com- 
itively large quantities, the 
only a relatively small fraction of 
that which is required for lighting. 


where electric service is 


rates 


for a reason for 
for electric 
items that 


modern 


n casting about 


excepting the rates serv- 


i from the other enter 
to the cost of 
find that 


isons that may be logically assigned: 


living 


there are two main 


1) The bettering of the economies 


modern central stations as com- 
red with those of former days. 

2) The large increase in the vol- 
ne of electric service of modern cen- 
ral stations as compared with former 


nes 


lt is difficult to say which of these 
isons has the greater weight. They 
re largely interdependent, since the 


ttering of economy has come about, 


) a very considerable degree, due to 


he demand for larger volume. 
Considering first the bettering of 
onomy, the things which have par- 
ularly contributed to this are: 
(1) The general adoption and use 


the steam turbine. 

2) The very large increase in the 
e of units which has occurred in re- 
nt years. 

the 
ttering of efficiency in the burning 


3) The increased attention to 


fuel. 

Let me take these up in order. 

In dealing with the range of steam 
down to about 
the tur- 
ne has a slight advantage over the 
Its main advan- 
that 
requires no cylinder lubrication, a 


ressure from boiler 


mospheric pressure, steam 


ciprocating engine. 


ge within this range is since 


zher degree of superheat is available 
an with reciprocating engines, where 


meeting of Pittsburgh 


Address at a 
Jovians. 
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it is necessary that the cylinder walls 
be lubricated. Aside from this the 
steam turbine does not use‘the steam 
through this range of pressure to a very 
much higher degree of efficiency than 
does a reciprocating engine. However, 
when we come to consider the relative 
economics of steam from atmospheric 
the that 
central-station work 


down to vacua are 
used in modern 
the turbine has a very great advantage 
With a 


turbine it is possible to make use of 


pressure 


over the reciprocating engine. 


the expansive power of the steam clear 
down to the highest vacuum that can 
be produced; on the other hand, with 
the reciprocating engine it is impossible 
the power of the 
steam much higher than a 25 or 26- 
inch vacuum without making the me- 
unduly large and ex 


to use expansive 


chanical parts 


pensive. In other words, with the re- 
ciprocating engine, it does not pay to 
expand the steam below a point corre- 
sponding to a 26-inch vacuum, while the 
same objection does not apply to the 
This allows the 
obtain a much 


steam turbine. fact 


steam turbine to very 
larger proportion of the available en- 
ergy in the steam than is possible with 
the reciprocating unit. 

It is true that the 
available for power purposes only when 
conjunction with the electric 
This comes on account of 


steam turbine is 
used in 
generator. 
the inherently high speed of the steam 
turbine. The steam turbine is inherent- 
ly a high-speed machine and the use 
of the electric generator is the only 
practical way in which the power c- 
the 
able for general purposes. 


steam turbine can be made avail- 
The excep- 
tion to this general statement is the 
utilization of the power of steam tur- 
bines on shipboard and in a few other 
instances, by first reducing the speed 
through 


special 
that in 


turbine 
gearing. the 
general the power of the steam turbine 


of the steam 


However, fact 
can be utilized only through the ag- 
ency of an electric generator is not a 
handicap since, in these modern times, 
the general utilization of electric serv- 
ice has made this by far the most con- 
venient as well as the most practical 
method of thus utilizing the available 
power of steam. 


Another thing that has contributed 
largely to the bettering of economies 
has been the large increase in the size 
of modern units as compared to those 
of former days. Probably the largest 
reciprocating units ever built, at least 
in physical dimensions, were those 
which were installed about 1898 in the 
power the Manhattan Ele- 
vated Railway Company in New York, 
now a part of the Interboro Rapid 
Transit Company. These units had a 
nominal capacity of 5,000 kilowatts, but 


later were found to have the possibility 


house of 
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of being rated very considerably be- 
yond this figure. The generators oper- 
ated at 75 revolutions per minute and, 
as most of you know, had an outside 
diameter of over 40 feet. At the time 
they were installed, they were the most 
modern and up-to-date generating units 
ever built. Although they are today 
just as good for the purpose of gener- 
ating power as they were when first in- 
stalled, the advance of the art has left 
them so far behind that within the past 
year the Interboro Rapid Transit Com- 
pany has decided to take out four of them, 
in which space there is room to install 
four 30,000-kilowatt turbine generator 
units. The fact that in the space thus 
vacated by this old type of reciprocat- 
ing unit, there is space to install units 
having six times as great a nominal 
rating is, in itself, evidence of the rapid 
growth of our industry. The 30,000- 
kilowatt units, which are now being in- 
stalled, have a rate of 11.25 
pounds per kilowatt-hour as against 18 
or 19 pounds per kilowatt-hour for the 
old reciprocating generator units when 
Single units of as high a 
capacity as 35,000 kilowatts have been 
sold, and that more of such units, or 
even larger, will follow in the future 
is only to be expected. This follows 
naturally from the very large capacity 
that some of our modern central sta- 
For instance, the 


water 


used alone. 


tions have attained. 


Commonwealth Edison Company, of 
Chicago, has attained a peak load of 
When consid- 
quantities of 


30,060 or 35,- 


nearly 300,000 kilowatts. 


ering such tremendous 


power, a single unit of 


000 kilowatts is entirely logical and 
with the increases in station outputs 
that are bound to come, it is only 


logical to expect that still larger single 
units will be demanded in the future. 
Increased attention to the economies 
of burning fuel is also responsible for 
the bettering of power-plant efficien- 
cies. The fuel bill most 
central stations to somewhere between 


amounts in 


one-half and three-quarters of the total 
This fact alone makes 
close and careful at- 


operating costs. 
it desirable that 
tention shall be given in order to secure 
the utmost returns for a given amount 
of fuel burned. In modern stations the 
economies of the boiler plant are given 
much closer attention than they have 
Steam meters on in- 
dividual CO: recorders and 
other refinements in practice 
have done much towards bettering the 
central sta- 


been in the past. 
boilers, 
boiler 


economies of our modern 
tions. 

In order to express in general terms 
the improvement which has taken place 
in the modern central station, we may 
say that for the old-time reciprocating 
station a thermal efficiency of 3 to 5 
per cent was about what was usually 


obtained. By this I mean that from 
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3 to 5 per cent of the energy resident 
in the coal was actually put into the 
Contrast this with the state- 
given to 
Stott of the Interboro 


busbars. 


ment which was me a few 


Mr 
[Transit Company, probably the 
the 
thermal 


days ago by 
Rapid 
efficient central station in 
He stated that the 


which he was obtaining was 


most 
country. 
efthciency 
about In other words the 
modern central station can utilize from 


15 per cent. 


to 5 times as much energy from a 
given amount of coal as could its prede- 
cessor of the early days. This, there- 
fore, gives a concrete idea of the bet- 
tering of economy which has been se- 


cured with our up-to-date modern cen- 
tral stations. 

It is not amiss, however, to call at- 
that the | 
of economy has been called for by the 
the 


tention to the fact vettering 


tremendous increase in volume of 


modern electric service as 


compared 


with those of the earlier days. When 


electric service was first inaugurated, 
it meant simply electric lighting and 
nothing else. In the* modern central 
station electric lighting is but a small 


part of the total service rendered, and 
the of light- 


ing in a given community has increased 


further amount electric 
tremendously over what it used to be. 
If the 


f almost central 


you will inspect growth curves 


o any station, you will 


find a tremendously rapid growth dur- 


the last \ station which 


to 20 


ing ten years. 


does not show from 10 per cent 


increase in output of any one year 


over the previous year is rather un- 


usual, and a 10 to 20 per cent increase 


in annual output continued for a period 
of 10 to 15 years means a total increase 
which is simply appalling. 

For instance, the City of Chicago de- 
mands for its central-station service 
load reaches 


300,000 kilowatts. 


a 
which a peak of nearly 
The aggregate of all 
the loads of the central stations in and 
about New York City will amount to 
at le 500,000 kilowatts. 
mendous outputs, when compared with 


of 


ast These tre- 


those ten or fifteen years ago in 
the same centers, of themselves tell 
the story and give the reason why elec- 
tric service in the modern times is one 
of the few items which has not risen 
with the other items that enter into 
the cost of living. 
—- 


Transit Company Inaugurates Self 
Insurance. 


The Brooklyn Rapid Transit Company 
ind the Edison Electric Illuminating 
Company, of Brooklyn, N. Y., recently 
innounced that they have decided to 
establish a system of self-insurance in 


complying with the new workmen’s com- 
This was based upon the 
of 


pensation law 
belief that the 


companies would 


premiums insurance 


prove excessive when 


compared with the risks involved. 
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A Squantum Club Clambake to 
Electrical Men. 

N. Fenner, president of the New 

Butt the pioneer 

manufacturer of machinery for insulat- 


H. 
England Company, 


ing electrical wires, annually invites 
as his guests to the famous Squantum 
Club Clambake, on Narragansett Bay, 
of New 
The most recent of these 
Wednesday 


electrical 


near Providence, number 
York friends. 


events 


a 
celebrated on 
So that 


may realize what fare is provided, the 


was 
of last week. men 


luncheon and dinner menus are given 


as follows: 


LUNCHEON. 


Little Neck Clams in Shell 
Lobster Salad 
Small Fish Balls 


Lettuce Sandwiches Butter Sandwiches 
Lamb Kidneys, Madeira 
American Cheese Crackers 
Doughnuts 
Dampeners 
DINNER. 

Clam Bouillon 
Clam Chowder Fish Chowder 
Clam Fritters grown Bread 
Clams 
Bermuda Onions Sweet Potatoes 


Frappé Tom and Jerry 
Cigarettes 
Fried Eels 
Tartar Sauce 
Sea Bass, Stuffed 
Potatoes Natural 
Lobster 
Julienne Potatoes 
Indian Pudding and Cream 
Watermelon 
Edam Cheese 
Cheese Toasted 
Coffee 


Imperial Punch 


Roquefort Crackers 


Among the gentlemen in attendance 


who, after amply satisfying their ap- 
petites, are gradually finding their way 
back to New York City, were Messrs 
W. L. Candee, H. Durant Cheever, 
George T. Manson, and William H. 
Hodgins. 

os 


Incorrect Meter Reading Subject to 
Correction by Court Verdict. 

The 

Trenton, 


Court of Errors and Appeals, 


N. J. 


cision affirming a judgment recently ob- 


has handed down a de- 


tained by the Borough of Vineland, op- 
erating an electric light and power sta- 
tion, against its consumer, the Fowler 
Waste Manufacturing Company, involv- 
ing a condition of incorrect meter read- 
ings. For a period of two years the chief 
electrician, it was held, failed to multi- 


ply the elctric meter dial readings by the 


meter constant of 10, during which time 
the consumer consequently was charged 
for only one-tenth of the electric energy 


the 
Fowler com- 


actually used; upon discovery of 


error the Borough sent the 


pany a statement for the remaining nine- 


tenths current not included in regular 


monthly bills during the period. 


Failure of voluntary payment necessi- 
tated court action by the Borough, to 
which the company interposed a claim 


of equitable estoppel. The company held 
that the amounts actually paid in response 
to the erroneous bills were used in cal- 


culating its overhead expenses for arriv- 
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ing at the cost of production and estab- 

lishing the selling price to be 

therefor. 


charged 
It was thus claimed that the 
company having during this period sold 
its product at prices accordantly based, 
could not equitably be subjected to the 
loss incident to a change in its produc- 
tion cost, because of a mistake for which 
it was in no way accountable. 

The court, in its decision, stated that 
this specific claim was not upheld inas- 


much as testimony was also given that 

the company sold its products at the 

highest price obtainable. 
ee 


Louisville Electrical Clearing 
House. 
The Louisville, Ky., Electrical Clear- 


ing House, which has heretofore been 


under the auspices of the Kentucky 
Actuarial Bureau, is to be organized 
on an independent basis. At the meet- 
ing last week the matter of striking out 
independently of the insurance er- 
ests was referred to the executive com- 
mittee, C. C. Childers, president, F. G, 
Burdorf, vice-president, and FE. C, 
Knoop, secretary, with instructions to 


a 
ind 


report at the July meeting. The organ 
zation the electrical 
contractors has filled a long fe 


of workers 


1 
t w 





in Louisville and the members are¢ j 
aware now of the benefits they will 
realize from it. 

The next meeting of the organization 
the of 
mented committee on conduits. Three 


will hear also an aug- 


report 


considering 


had been 
that proposition but further consider 


men theretofore 
a- 


tion was required. A report will 


be received by a committee of fixture 
men on the insulating of canopies. The 


last meeting saw a discussion on the 


matter of modifying the loop-system 
requirements which are in force in 
Louisville, but members declined to 
consider any letting down of the bars 
sccicsnsemnsaialaiialibesitin 
Akron to Secure Utility’s Water 
Rights. 

The expenditure of over $500,000 is 
involved in the proposed contract, 
under consideration between the city 
of Akron, O., and the Northern Ohio 
Traction & Light Company, by which 
the company will convey to the city 
its water rights in the Cuyahoga 
River. The city is preparing to open 
a new water plant, and unless it se- 
cures the compary’s water rights will 
be seriously handicapped in_ the 
amount of water it will be permitted 
to use. A contract has been prepared 
under which the city may take all of 


the it needs for $348,000, 


with the option of excluding the com- 


water now 
pany entirely within the next 20 years 
for the payment of $152,000 additional. 
The city is to this 
plan, rather than the 
volved in litigation. 


prepared accept 


risk delay in- 









he 





 —_ Fe 





most useful 


Wyer. Columbus, 
Simpson Company. 
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BOOK REVIEWS. 


“Die Elektrischen Ejigenschaften und 
die Bedeutung des Selens fuer die Elek- 
trotechnik.” By C. Ries. Berlin: Der 
Vechaniker. Paper, 189 pages (6%x10 
inches), illustrated. Supplied by the 
Electrical Review Publishing Company, 
Inc., for $1.00 in paper and $1.25 bound. 


This work, which deals with the elec- 
trical properties of selenium and its im- 
portance in the electrical industries, is a 
md and considerably enlarged edition 


SEC 
of Dr. Ries’s earlier book upon the same 
subject which was published in 1908. 
Starting with the discovery of selenium 
in the year 1817 by the Swedish scien- 
tist. Berzelius, as a by-product from the 
distillation of sulphuric acid from iron 


ites, and dealing with its physical and 


mical characteristics, Dr. Ries dis- 
courses upon the action of light, heat, 
moisture, ozone, X-rays, Becquerel rays, 
wireless waves, etc., upon the selenium 


\ large number of curves are pub- 
lished illustrating not only the author’s 
n work, but that of other investigators 


this field, such as Ruhmer, Pfund, 
Korn, Luterbacker, Marc, Schrott, Sper- 
ling, Corpini, Glatzel, Athanasladis, Rein- 
num, Wulf and Lucos. 


llustrations are shown of a number of 
ll known types of cells and nearly all 


forms known today are described in 


subject matter. Various scientific 
industrial applications of the selen- 
cell are also shown, and the text 


s more or less fully into its applica- 
in photometry, telegraphy and wire- 
picture transmission, seeing at a 

stance, gas buoys, the photophone, the 
phonograph, eclipse measurements, 

\ bibliography, catalog of literature 

ne into, list authors at the 

k of the book, and an index of titles 


and a of 
the front constitute this as one of the 
books have thus 
n published dealing with the proper- 
ind applications of the selenium cell. 
W. J. Hammer. 


which far 


Regulation, Valuation and Deprecia- 
Public Utilities.” By Samuel S. 
+ The Sears & 
Flexible leather, 313 
ves (6x9 inches), illustrated. Supplied 
the Electrical Review Publishing Com- 
Inc., for $5.00. 
Few of 
k printed on India paper and for this 


us are yet used to a standard 


ym we are, upon hasty examination, 


to conclude that Mr. Wyer’s very 
mprehensive book upon “Regulation, 
luation and Depreciation of Public 


interestig pamphlet and 
As a matter of fact, 
s a standard book of over 300 pages, 
illustration and in- 


an 


lities,” is 


miss it as such. 


in arrangement, 


x it is unusually complete. 
than 


ok upon the subject of regulation ana 


ers more ground any general 


luation, and is particularly strong in 
concise fundamental definitions. The 
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book should be useful in any considera- 
tion of electric, water-power, and 
natural gas, telephone and railway freight 
rates. The chapters upon de- 
preciation and are a note- 
worthy contribution to the general sub- 
ject. The of referring to 
a selected bibliography collated as an ap- 
pendix, by a. single number in the text, 
references to court 
treated in 


gas 


special 
electrolysis 


arrangement 


is very useful and 


and commission decisions are 
a like manner. 
I know of 


a complete 


no book that would give 
such of the 
to any one wishing to make an initial 
study of valuation. Its 
value is also great as a complete and 
book the experts 
The book may be sub- 


grasp subject, 


regulation and 


handy reference for 
upon the subject. 
ject to some criticism upon each of the 
important subjects, but a very close ex- 
amination of the réferences given by Mr. 
Wyer shows that he has used such refer- 
with care and with such a 
fairness that such criticism is 
Every author in such a text- 


ences great 
spirit of 
disarmed. 
book must select his references, and Mr. 
Wyer has accomplished this part of the 
work with skill, for if all refer- 
‘neces are given in a book of such 
tended scope as this, we would have in- 


great 
ex- 


stead of a textbook, an encyclopedia, and 
our only gain wouid be in size at the ex- 
pense of less real value. This book should 
be in the library of every utility company, 
commission and others dealing with util- 
ity problems. 


WILuiAM J. Norton. 


“American Electricians’ Handbook.” By 
Terrell Croft. New York: McGraw-Hill 
300k Company, Incorporated. Flexible 
leather, 711 pages (4x634 inches), illus- 
trated. Supplied by the Electrical Review 
Publishing Company, Inc., for $3.00. 

This volume is especially suited to the 
requirements of contractors, 
wiremen and the electricians in industrial 
Its scope is quite different from 


electrical 


plants. 
that of previous electrical handbooks, as 
be seen from the following list of 
Fundamentals; Generators and 
Distribution; Interior 
Illumination. 


may 
sections : 
Motors: Outside 
Wiring; Transformers: 
Not only the principles of operation and 
construction of the machinery are given, 
but the comnion troubles are pointed out, 
methods for their localization and 
Many data are given in the 


with 
correction. 
form of tables showing the requirements 
in wiring and in choice of motors for 
various applications. The section on out- 
side distribution takes up the 
tion of both overhead lines and 
ground conduit, while the section on in- 


the 


construc- 
under- 


common 
and the various methods of 
installation suitable for different types 
of buildings and the requirements under 
various jurisdictions. The use of mold- 
ing, knobs and tubes, and conduits are 
all fully explained, and much useful in- 


terior wiring covers more 


materials 
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formation given with respect to the wir- 
ing of electric signs, of bell annunciator 
and burglar-alarm systems, of telephones 
and of gas-lighting circuits. The wiring 
of old buildings is specifically taken up. 
The section on illumination gives a gen- 
eral description of the various forms of 
lamps and the general principles to be 
followed in laying out lighting installa- 
tions. The author has made liberal use 
of sources of information already avail- 
able, and many selections are made from 
articles which have appeared in technical 
journals and from material published by 
manufacturers, associations and others. 
Credit has been given to the sources of 
information, and a number of references 
are given to which the reader can refer 
for complete information upon certain of 
the subjects considered. For the elass of 
readers for the book is intended 
and for the objects in view in its com- 


which 


pilation, the reviewer knows of no more 
satisfactory book of reference than this 
handbook. Naturally a few errors have 
crept into the first edition of a volume 
of this magnitude, but these are few in 
number and not of a serious nature. The 
explanation of the terms “series-multiple” 
and “multiple-series,” appearing on page 
108, has been somewhat jumbled; incor- 
rect units have been given for the meas- 
and an incorrect 
another 


urement for resistivity ; 
statement has taken 
author in explaining the application of 
Ohm's law on 14. The volume is 
well illustrated and the diagrams chosen 
are well executed and add greatly to a 
clear understanding of the points illus- 
This be in the 


every 


been from 


page 


volume should 


individual in the classes 


trated. 
hands of 
above mentioned, and will be found use- 


ful to a great many others involved in 
any way in electrical work. 
“Practical Illumination.” By Justus 


London: S. Rentell & Company, 
Limited. Paper, 85 pages (4x6% inches), 
illustrated. Supplied by the Electrical 
Review Publishing Company, Inc. for 
40 cents. 

While this volume is denominated by 
its author as a pocketbook for engineers, 
interested in the 


contractors and others 
application of electric lighting, it seems 
to treat the subject in too superficial and 
elementary a way to be so designated. The 
fundamental ideas to be observed in light- 
ing are very concisely and simply stated 
und much information is given which will 
prove of most value to those who are not 


ready supplied with more comprehen- 
sive books on this subject. After some 
preliminary chapters dealing with the 


more fundamental factors connected with 
light and its applications, the author takes 
up the lighting requirements of different 
interiors and gives some brief directions 
for planning an installation. In this con- 
nection there are some useful tables, in- 
the cost of installaticn 


cluding data on 


and maintenance. 
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New Stripping Pliers. 
to all 
stripping pliers added to 
Devil” line 
tools 
Hemenway Com- 

150 


Of much interest electricians 


are the 


the 


new 


extensive “Red of line- 


and electricians’ manufac- 
the Smith & 
Incorporated, 
New York City. 
illustration 


men’s 
tured by 
pany, Chambers 
street, 

Che 


many 


the 
general util- 


readily shows 
advantages and the 
tool The 


means of 


ity of this stripping is ac- 


stripping 
the 


complished by two 


blades, set one in each member of 


New Stripping Pliers. 


The 


per- 


tool, immediately behind the head. 


body of the blades is threaded, 
adjustment. 
both 


insulation, 


mitting the most minute 


This fe 
tor 


ature permits their use 


cutting and 


the 


as 


stripping 
edge can be 


the 


either narrow cutting 


put on the insulation, or broad 


stripping edge put in contact with the 


wire Each pair of pliers is accom- 


by a screw-driver for adjust- 
ing the blades, 
When it 


ping features of 


in addition to regular flat-nose 


panied 
which are renewable. 

strip- 
had 


and side- 


is considered that the 


this tool can be 


cutting pliers, it can readily be seen 
that the Smith & Hemenway Company 
reputation of leader- 
Devil” 
men’s and electricians’ tools, which rep- 


fin- 


is maintaining is 


ship for its “Red line of line- 


resents over 3,000 styles, sizes and 
ishes 


->-so 


New Universal Portable Electric 
Grinder. 

The Standard 

pany, Cincinnati, O 

market 


for 


Tool 
has placed on the 


Electric Com- 
a new grinder of the aerial type 


surfacing rough castings, and for 


buffing 
that 
operates on both alternating and direct 


This tool has a universal motor 


current with equal efficiency, being in- 


terchangeable. It is especially adapted 
for low-frequency- current, such as 25, 
40-cycle The 
form-wound and impregnated in 
lite, 
sulation prevents short-circuits, grounds 


incident to high- 


motor is 
3ake- 


which method of winding and in- 


30 and circuits. 


and other troubles, 


New Electrical and Mechanical 
as-cast 


es — aa ae 


speed apparatus if constructed accord- 

The 
horse- 
effi- 


ing to slow-speed motor practice. 
of 
durable 


motor has capacity one-half 


power and is very and 
cient. 


The 
minute. 


speed is 6,000 revolutions per 
The tool is fitted with an em- 
wheel four inches in diameter, with 


Ball 


ployed throughout, 


ery 


one-inch face. bearings are em- 
the 
The 


on alternating current, 


best imported 
types being used. tool is very ef- 
fective owing to 


its high speed, and is much more pro- 
ductive and economical to operate than 
air grinders. Workmanship and mate- 
the 


will 


highest grade, and 
the 


rial are of 
the tool 
continuous 

This 


spring 


very 
stand most rigorous 
service. 

with a 
the 
connection 


grinder is furnished 


for suspending from ceil- 


ing, and it can be used in 


New Aerial Type Grinder. 


with a traveler and counterbalance. 
The motor off either lamp 


socket or power circuit, being furnished 


will run 
with connecting cord and plug for eith- 
er one, 

—_—_—$_9--¢- 
A government commission has rec- 
that 
the existing railroad between Santiago 
and Valparaiso, Chile, at an estimated 
cost of $11,193,000, it would be better 
to build a new electric line connecting 
two important cities. 


ommended instead of elecrifying 


these 
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Overload Relays. 
of 
consideration in all installations, 


Continuity service is an 


terruptions of the service cannot 
protection of 
When they d 


confined to the s 


erated unless the 
paratus demands it. 
must be 


cur, they 


est area possible. The time-element 
tures of the overload relay, 
facilitate this. 
forms of overload relay are 
soth 
In 


on the 


which 
scribed below, 
Two 
plied. 
ment. 


have an inverse tim 
of the 


market for 


one forms, whicl 


been some tim: 


relay trips instantaneously at ext 


Se pli See 
A) oO 


Selective Action of Relays. 


cl See 


In the form there is 
adjustable definite 
This definite 
for 


overloads. new 


minimum time 
ment. minimum can be 


justed any point from zero to 


seconds in the standard relays, and spe- 
cial relays can be supplied giving up 
10 seconds minimum. 


The 


lay provides a selective action where sub- 


definite-minimum time-element re- 


stations are placed in series at intervals 


along a transmission line, clearing the 


circuit at the last substation between the 


trouble and the generating station. Thus, 


suppose a generating station A, in the 


accompanying diagram, with relays set 


seconds minimum, and _ subst: 


and D in 
one-half, 


for two 
tions B, C 
for 


series, with relay 


set one and one and 


half second minimum, respectively. 

ground or short-circuit occurs beyond 
the relay at D off the 
tion the others operate so 

the rest of the line remains in operati 
if trouble and D, 
at C will cut off the trouble; 


cuts trouble 


before 
occurs between C 
relay 
so on. 
of the definite-minimun 
time-element relay is in relieving circ 

breakers. It is well known that the 1 

mate breaking 


Another use 


capacity of a cil 

breaker depends on the time of breaki: 
If a ground or short-circuit 
for two the circui 
opened, the ultimate breaking capacit 
doubled, 


can pet 
seconds before 
that is, the strain on the break 
is reduced to half, owing to the dro; 
voltage and current during the interv: 
This overload relay is manufactured by 
the Westinghouse Electric & Manuf 
turing Company, East Pittsburgh, 
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Electrolytic Iron for Cores. 
Fisher’s process of preparing sheets 


of electrolytic iron for use in the manu- 


transformers, 
utilized by 
Leipsig, 


facture of 
is being 
Pfannhauser, 
material has excellent 


Langbein 
Germany. 


etc., 
and 


This 


motors, 


magnetic prop- 


es, especially with respect to per- 


ility. The price is less than twice 


of the 


tofore used. 


special transformer iron 


st results upon this material were 


recently by M. 


trotechnische 


Zeitschrift. 


3reslauer in the 


Hy- 


sis losses are extremely low and 


be taken as about 


10°-B? watts 


kilogram at 50 cycles per second. 


ng to its high electrical conductiv- 








Fig. 1.—Stoker, Motor and Boiler at Harvey Plant. 


the electrolytic iron 


y-current losses. It 


shows high 


has, however, 


advantage that it can be obtained in 
thin, flat plates, giving a smooth 


face, free from oxide. 


inch in thickness, 


the 


Using plates 


total iron 


ses in a dynamo when operating at 


cycles, 10,000 


gausses 


, 70 degrees 


trigrade, were found to be 1.66 watts 


kilogram, as 
kilogram 
this 


ts per 
tes of double 
case of a 


same conditions, 


compared 
with 
thickness. 
transformer core 
the 


with 2.8 
ordinary 


In 
under 


iron losses 


re found to be 1.23 watts per kilo- 
m, as compared with 1.45 watts for 


y plates of thickness 


comparison of 


two 


0.016 inch. 
30-kilowatt 


nsformers designed for operation at 
cycles, one using electrolytic iron 


and the other special alloy plates, was 
given as follows: 


Elec- 
trolytic. Alloy. 
9,000 
535 
181 
127 


transformers with artificial cool- 
full advantage be taken of 
high permeability of electrolytic 
on overload 


Flux-density, gausses 
Weight of iron, pounds..... 
Weight of copper, pounds... 
Relative cost 

In 
ing, 
the 
iron 


can 


the losses de- 
crease, owing to the high temperature- 
co-efficient of this material. 

cannot 
the 
the 
saturation 


and 


obtained 

electro- 
ordi- 
anyhow, 


A similar gain be 


in armatures by use of 


since teeth are 


to 


iron, 
narily worked 
but a saving may be effected in the field 
the one 300-kilo- 


lytic 


poles. In cases of 





watt machine, the weight of the fields 


2 using 


was reduced 22.5 per cent by 
electrolytic iron in place of cast steel. 
The following table shows the mag- 
netomotive force in ampere-turns per 
centimeter required to produce various 
flux-densities in the different irons, and 
shows the great advantage of electro- 
lytic iron in this respect. 
Flux- 
Density 
in Gausses. 
7,000 
10,000 0.7 
15,000 4.0 
18,000 72. 146 


The town of Walsall, near Birming- 
ham, England, is preparing to borrow 
$364,258 to erect a new electric supply 
works to meet the demand for electric- 
ity and to replace a plant which has 
been found to be obsolete. 


Ordinary Special 
Iron. 

2 to 4 

5 to 6 

24 to 32 

to 180 


Electrolytic 
Iron. 
0.4 
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Two Interesting Motor Installa- 
tions. 

An interesting motor-driven stoker 
equipment is installed at the plant of 
Austin. Manufacturing Company, 
Ill. A 250-volt one-horse- 
power Type 1S Electro Dynamic mo- 
tor is used to drive a McKenzie stoker 
during the day and at night is used as 
a generator to supply current for the 


the 
Harvey, 


engine-room lights and the night lamps 
in the shops and offices. 

Fig. 1 shows the arrangement of the 
boiler. The boiler 
Sterling 
150 pounds 


stoker, motor and 
is a 293-horsepower water- 
operating at 
This boiler supplies 
500- 


tube boiler, 


steam pressure. 


part of the steam delivered to a 


Fig. 2.—Side View of Equipment Showing Operation. 


DeLaval steam _ turbine 
driving a 250-volt Crocker Wheeler 
generator of the same capacity. This 


generator supplies the necessary ener- 


horsepower 


gy for power and lighting during the 
day. 

The boiler 
age about 7.5 tons ot Harrisburg slack 
furnace coal 12-hour day. This 
coal is fed to the furnace from a hop- 
a McKenzie chain 


consumes on the aver- 


per 
per by means of 
stoker running at a speed of about 5 
feet per minute. As shown in Fig. 2, 
this chain revolves about a drum to 
which a worm-driven gear is attached. 
The worm shaft is driven by means 
of a ratchet and pawl, the latter being 
connected to a driving rod driven 
through reduction gearing from the 
motor. The motor is of the ball-bear- 
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ing type and operates at a speed of 
425 

At night the motor gearing is thrown 
out of belt 
a small steam gngine is thrown on the 


revolutions per minute. 


mesh and a connected to 


motor pulley, thus converting the mo- 
tor into a generator for supplying the 


night lamps. The small steam engine 


steam from a small auxil- 


The 


type, 


obtains its 


iary boiler motor, which is of 
the 
well as 


shifting the 


interpole operates equally as 


motor without 


When operating 


generator or 
brushes. 
Cutler-Hammer starting 


as a motor a 


no-voltage and overload 
The 
manufactured by the Electro-Dynamic 
Company, Bayonne, N. J 

\ similar but of 


rheostat with 


release is employed. motor is 


motor, variable 








Fig. 3.—Motor-Driven Ventilating 


speed type, is installed on the second 
floor of 


offices in 


the Baldwin Piano Company’s 
Chicago, III. 220- 
Type 2S 
having a 


This is a 


volt interpole shunt Electro 


Dynamic motor speed ratio 
of two, that is a speed variation of 


from 625 to 1,250 revolutions per min- 
rating of 3.5 horsepower 


ute, and a 


for continuous service and five horse- 
power for two hours’ intermittent serv- 
ice 
Fig 
to drive a ventilating equipment, being 
belted to a No. 55 Type B Seri-Vane 
fan in turn is belted to a small 
centrifugal water pump supplying wat- 


dust-removing 


3 shows that this motor is used 


which 


er for a cooling and 


in the air intake. This motor is 
the ball-bearing 


coxtrollied by a 


spray 
and 1s 
Cut- 


also of type 


3.5-horsepower 
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ler-Hammer_ shunt-motor controller 
and a field rheostat which is used to 
reduce the motor speed to about 750 
revolutions per minute. 

\t this motor-speed the fan delivers 
about 9,000 cubic feet of air per min- 
ute, causing a complete change of air 
every seven minutes in the three play- 
er-piano rooms, the two player-piano 
music rooms, a lavatory, a den and a 
large office. 

— 
Allis-Chalmers Absorption of Bul- 
lock Concern Almost Completed. 
The work of completing the various 
details involved in the absorption of 
Bullock Electric Manufacturing 
Company, of Norwood, O., by the 
Allis-Chalmers Manufacturing Com- 


the 


Equipment. 


pany, of. Milwaukee, Wis., which has 
heretofore controlled it through stock 
ownership, is under way, and it is ex- 
pected that it will be completed by 
July 15. 

All of 
pany 
its stock 
by bonds and cash. 
of the 
the Bullock Company is entirely ab- 
sorbed by the Allis-Chalmers Manu- 
Company, its being 


the bonds of the Bullock Com- 
redeemed in 
taken 


are to be ezsh, 


being care of 
Under the plans 
followed 


issues 


reorganization being 


facturing assets 


securities liquidated. 


->-o 


over and its 


The automatic telephone system re- 
cently installed at Simla, the summer 
capital of India, has been working so 
satisfactorily that the service has be- 
popular. 


come extremely 
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THE LIGHTING OF STOCK Quo. 
TATION BOARDS. 


By J. L. Stair. 
The first requirement to be met in 
a special lighting problem of this kind 
is that of providing even illumination 


Quotation Board Lighted with Scoop Re- 
flectors. 


over the entire surface of the board. 


so that figures and quotations may b 
seen at the 
top. 
sity of illumination must be provided 
the 
board to be seen from any part of the 


as easily bottom of the 


board as at the Again an inten- 


sufficient to enable marks on the 


room, 


It is very desirable also so 
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Diagram of Lighting Equipment. 
the that n 
lamps or reflecting equipment are vis- 
ible, nothing 
comfortable than to attempt to watc! 
the operations of the stock-quotatior 


range lighting system 


since can be more wu! 


board, with numerous glaring lamps 


in plain view. 

Ordinarily there is a waste of cur- 
the 
boards, more lamps being used than 
This 


easily eliminated by using care in the 


rent in lighting of quotatio 


are necessary. waste can be 
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June 


selection and placing of lamps and re- 


flectors. 
In the installation shown herewith, 
the requirements for good lighting 


have been admirably met. It should be 
noted with what fig- 
ures on the board stand out, and how 


distinctness the 


well the bottom of the board is illum- 


inated. The question of concealing the 
lamps was simplified by the fact that a 
beamed ceiling was used in the room. 


It was only necessary therefore to 
build in an additional, or false beam, 


near the board and parallel to it. 


This beam, which is in_ reality 
only an apron, is about three feet 
from the wall, and drops down in 
front of the conduit and_ reflectors 
which direct the light upon the board. 
The beam is finished in mahogany to 


orm with the woodwork and trim, 
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inclosed gears by a 15-horsepower elec- 
tric submersible motor which also op- 
erates a bronze screw propeller situated 
at the rear of the brush. The thrust 
of the the revolving 
brush up to its work on the ship’s side. 
The 250 to 270 
tions per minute, and the propeller 150 
to 170 per The 
complete machine is self contained and 


propeller pushes 


brusk makes revolu- 


revolutions minute. 
fitted with adjustable suspension gear 
and two buoyancy tanks to reduce the 
weight when the machine is submerged. 
The 
double-ended wooden barge 30 feet long 
by 12 feet beam, fitted with a 28-brake 


brush gear is worked from a 


horsepower petrol or paraffin motor 
10-kilowatt 230-volt 

interpole dynamo 
necessary 


driving a com- 


pound-wound for 
generating the current. A 
1 


5-horsepower motor propels the barge 

















Electric Scrubber 





and at the rear of the room is easily 
mistaken for one of the beams making 
up the ceiling construction. 


relative location of the lamps 
is shown by the sketch. X-Ray scoop 


TH 
ine 


reflectors were installed and spaced 
about two feet apart, with 60-watt 
tungsten lamps burning in a pendent 
position. 

-iapceniliaiaii 


Electrically Scrubbed Ships. 


\n electrically driven ship cleaner 
was recently demonstrated at work on 
tl cable-laying steamer Faraday in 


London, 
the method of its application are shown 


England. The equipment and 


in the accompanying cuts, 

he apparatus consists of a circular 
c brush five feet long by 12 inches 
By the interchange 
ot brushes of different strengths of core 


outside diameter. 


the different densities of marine growth 


ca be dealt with. The brush is 


placed in a frame and driven through 


in Action. 
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cleaning. With the apparatus described 
the cleaning operation takes place 
while the vessel lies in port loading or 
discharging cargo. 

The presence of foreign matter on 
ships’ submerged plating may greatly 
retard the speed of the ship and thus 
increase the amount of coal consump- 
By easy and frequent applica- 
tion of the 
an occasional scrub-down would keep 


tion. 
electric-motor cleaner, 
a vessel clean, increase its speed and 
The demon- 
stration was givn Submarine 
Motor Ship-Cleaner Lim- 
ited, of 66 Broad Street Avenue, Lon- 


keep the coal bill down. 
by the 
Syndicate, 


England. 
—_—___.5---—— . 
Semi-Automatic Switchboard for 
Newark Telephone Exchange. 


The New York Telephone Company 


don, 

















under her own power at a speed of 
five knots per hour. 

An electric winch is fitted amidships 
complete with derrick and controls for 
lowering and raising the brushing ma- 
chine. This winch has four barrels and 
is driven by a 3.5-horsepower electric 
motor through a five-speed gear, the 
the 


motor taking current from main 


dynamo. Two of the drums are used 
for hoisting and lowering ropes, one 
for the electric the fourth 
for raising and lowering the derrick. 
A gauge registers the the 
The time estimated 


cable, and 
depth of 
brushing machine. 
for cleaning a vessel like the Faraday, 
which is 360 feet on the water line and of 
5,028 gross would be about 
hours. After a portion of the Faraday 
had the brush 
changed for one of softer texture. It 
is stated that it usually from 
$2,000 to $2,500 to dock a merchant 
steamer of the size of the Faraday for 


5.5 


tons 


been cleaned was 


costs 


Near View of Scrubber. 


















has arranged for the installation of a 
new semi-automatic switchboard at. its 
Market Exchange, Newark, N. J. This 
the Western Electric 
Hawthorne Works, is 
kind to be 


service. 


board, 
Company at its 
to be the 
placed in 
The board is constructed to accommodate 


built by 
said first of its 
regular commercial 
7,000 lines, and has 24 positions to be 
occupied by central operators as against 
the board. 
board 


70 on regular manual 


The 


by increasing its height. 


type 
can be doubled in capacity 
The semi-auto- 
matic arrangement employs one set of 
wires, and necessitates but one movement 
of the operator when the call is received: 
this consists of the pushing of a button cor- 
responding to the number desired, which 
automatically rings the subscriber’s bell; 
the ring continues until answered, and 
with each ring of the bell a light flashes 
the number called, notifying the 
operator of line conditions. The company 
for the installation of 
a similar board at its Waverly Exchange 


over 


is also planning 
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“Home Elec- 
Panama-Pacific 


General Electric’s 
trical” for the 
Exposition. 

An attractive feature of the General 
Electric Company’s large exhibit at the 
International 
San 


Panama-Pacific Exposi- 


tion, which will be held in Fran- 


cisco next year, will be the “Home 


Electrical” 


place in the 


occupying a conspicuous 


Manufacturers’ Buildings. 
Besides adopting all the practical ideas 
electrical 
for this 


model home at what will propably be 


previously used in various 


exhibition purposes, 


houses 
the world’s greatest exposition will be 
the first of its kind to be specially de- 


built for the 


architect. It 


signed and purpose by 


a skilled 


trical home in every sense of the word, 


will be an elec- 
inasmuch as the exhibit will include the 
electrification of the 
workshop, laundry, creamery, etc. All 


house, 


garage, 
operated la- 
for 

shown in 


the practical electrically 


| devices suitable use 


will be 


or-saving 


about the home ac- 


tual service. 
The “Home Electrical” will be a full- 


sized house, of the attractive California- 


Sewing-Machine Motor with Controller and Connecting Rod. 


the the 
western home of an American family 


Spanish type, much same as 
It will consist of a 
living breakfast 


room, bedroom, bath, kitchen, laundry 


of moderate means. 


room, a dining room, 


room. Nearby will be lo- 
the work- 


The rooms will be 


and sewing 


cated the electrical garage, 
shop, creamery, etc. 
suitably decorated and attractively fur- 


call 


along 


for an inte- 


the 


nished. The plans 


rior arrangement most ap- 
proved modern lines designed to make 
housekeeping that the 
work can be done without wasted 


Each room will be 


easy, so neces- 
sary 
effort or lost time. 


equipped with practical labor-saving 
and comfort-promoting devices operat- 
ed by electricity. 


The 
be along the most approved lines 


electric wiring of this building 


will 
and the electric lighting will be en- 
trusted to an 
Mazda lamps will be installed to give 


an even distribution of light in all parts 


illuminating engineer. 


of the house with no wasted energy, 
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no dazzling flame points, no brilliant 
giare or heavy shadows. 

The _ kitchen, the 
housework is accomplished, will be pro- 
vided with an range for all 
cooking purposes, and with electrical- 


where most of 


electric 


ly driven machines for peeling vege- 


tables, polishing silver, freezing ice- 


cream, driving cake and dough mixers 


and doing other necessary work. In 


the electric laundry the clothes will be 


washed by electric power and ironed 


with electric flatirons. In striking con- 
trast the adjoining room will have an 
electric refrigerating plant of house- 


hold 


ergy used for heating and cooking will 


size where the same form of en- 
produce low temperatures for preserv- 
ing foodstuffs and for making artificial 
ice. 

The dining room will be arranged to 
show how light lunches and suppers can 
be cooked the 
dish, or the electric grill, on the table 


with electric chafing 


ii desired. This same cooking equip- 
ment may be utilized for preparing the 


morning meal in the adjoining break- 
fast The will be 


equipped with a sewing 


room. sewing room 


motor-driven 


machine, a small fan and an electric 
pressing iron suitable for attaching to 
the light socket. the bedroom 
will have its modern electrical appli- 


and 


Even 


ances—a small fan, heating pad 


milk 
In connection with the “Home Elec- 
the exhibit, 


with an 


baby warmer. 


trical,” and as a part of 


will be shown a garage elec- 


tric runabout, battery-charging outfit, 
etc. Adjoining the 


cated a small work shop, completely 


garage is to be lo- 
equipped with electrically driven tools. 
And, for the benefit of those who live 
outside the cities and larger towns the 
motors on the country 


use of small 


place will be illustrated by a model 
dairy room with cream separator, churn, 
bottle washers, water-pumping station, 
and other small motor-driven machines, 
such as are used almost daily on every 


country place. 
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Robbins & Myers Factory Sewing- 
Machine Motor. 

The sewing-machine motor illustrated 
herewith is constructed to do heavy work 
such as is required in tent and awning 
factories, mattress factories, automobile- 
factories, 


top department-store rr 


shops and in all shops where heavy 


pair 
ma- 
terials are handled. 

This motor is supplied for direct 
rent circuits of 115 or 230 volts and 
an output of one-sixth horsepower 
head on the pulley end is solid 
pletely inclosing the motor at tl 
It covers a magnetic clutch bral 
winding of which is in series with 
armature winding of the motor. T! 
stant the current is turned on the 
clutch is released, and the 
current is shut off the brake acts, 
ing the motor to an immediate stop 


instant 


pulley is an integral part of this 
It has a pitch diameter of three 


Method of Mounting Outfit on a Sewing Machine. 


and is suitable for a three-eighths-i 
round belt. 
The motor is of 


is furnished with a 


the series type 


special controll 


connected in series with 


The arm of the controlle: 


which is 
armature. 
connected ‘to the pedal of the sewing 
The 
troller is normally held in the “off” 


chine with an adjustable rod. 


tion by a spring, which acts on a plun 


connected to the controller arm. By \ 
ing the pressure on the treadle the 
erator shifts the 
point to another 
from a few turns per minute up to 


arm from one co 


and can get any s| 
revolutions per minute. 

This outfit is manufactured by 
Robbins & Myers Spring 
field, Ohio. 


Company, 


ee 
Ohio Breaks Coal Record. 
All previous records in the coal pro- 
duction of Ohio were exceeded in 1913 
both in quantity and value. The pro- 
duction increased to 36,200,627 tons. 
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NORTH ATLANTIC STATES. 
NEWARK, N. J.—The Public Service 
lectric Company is planning for the 
ction of a large steam generating 
tion at Point-no-Point on the Passaic 

River, near Newark. The initial struc- 

e will be about 366 by 154 feet, to 
mprise turbine room, boiler house, and 
itchboard. Four boilers and two 25,- 
\0-kilowatt steam turbogenerators will 
included in the initial installation, and 
ovision made for an ultimate capacity 

150,000 kilowatts. 

RED BANK, N. J.—The Borough 

incil is considering the establishment 

a municipal electric municipal street- 
rhting system. A. 

SOUTH ATLANTIC STATES. 
OAKLAND, MD.—The_ Farmers’ 
nsolidated Telephone Company has 
en organized here, with a _ capital 
ck of $50,000, by R. A. Ravenscroft, 

D. Naynor and others. 
\IELBOURNE, FLA.—A municipal 
ctric light plant will be established. 


ldress the mayor. 


NORTH CENTRAL STATES. 


\DA, O.—There 
among business 


is a movement on 
men in this city 
erect 18 specially designed electric 
ip-posts along the Lincoln High- 
y. These posts will be topped with 
ster incandescent lights in red, white 
| white and blue, carrying out the Lin- 
In Highway marker idea. The busi- 
ss men’s club donated $500 toward this 
oject. 
CANTON, O—Plans are in course of 
eparation for the installation of an 
amental lighting system on some of 
downtown streets, and investigations 
being made as to the type of light 
| light standard most suitable for that 
Mayor Stolberg can give in- 
mation regarding the matter. Be 
INCINNATI, O—The Archiable- 
suse-Parker Company, recently  in- 
rporated here with a capitalization of 
00, by Henry M. Brouse, W. H. 
rker, R. J. H. Archiable, William R. 
rker and Gerritt J. Fredricks, Jr., will 
lire a good deal of electrical equip- 
nt, motors, ete. in a plant which wili 
fitted up for the manufacture and re- 
r of automobiles, etc. = 
INCINNATI, O—The Avondale 
me Steam Laundry Company, of this 
has under way plans for the con- 
iction of a new plant, for which power 
ll be furnished by an 85-horsepower 
ine and a.50-kilowatt generator, both 
which have been secured. Several 
irs, which will be used in the opera- 
of machinery, will be required. G. 
Wert is president. L. 
INCINNATI. O.—Property owners 
Main Street are behind an effort which 
being made to have an ornamental 
ting, system installed on that thor- 
hfare. The Main Street Merchants’ 
sociation is in touch with the pro- 


rpose. 


CINCINNATI, O.—Plans for a large 
steam bakery of modern type are being 
completed by Harry A. Crosby, archi- 
tect, of this city, to cost $40,000, ex- 
clusive of land and equipment. Power 
and transmission equipment, as_ well 
as electric motors for the operation of 
the machinery, will be required. L. 

CINCINNATI, O.—The Ohio Elec- 
trolytic Oxygen Company, recently 
incorporated with a capital stock of 
$200,000, will build a plant for the man- 
ufacture of oxygen and hydrogen by 
an electrolytic process which will in- 
volve the use of considerable electrical 
equipment. B. L. Heidingsfeld, J. 8B. 
Ratterman and others in Cincinnati are 
interested in the company. Ras 

CINCINNATI, O.—Electric eleva- 
tors, wiring and other equipment for 
lighting, and a series of stations for 
the use of night watchmen in record- 
ing their rounds will be among the 
equipment which will be installed in 
the new courthouse to be constructed 
here. The Courthouse Building Com- 
mission has charge of the work. Bids 
will be advertised for on July 15. L. 

CLEVELAND, O—A number of 
motors for use in the operation of 
laundry machinery will be required by 
the United Electric Laundries Com- 
pany, recently incorporated with a 
capitalization of $10,000. F. Carl 
Raymond, C. N. Fiscus and W. I. 
Lewis, of Cleveland, are among those in- 
terested. ° 

COLUMBUS, O.—The Dunlap Electric 
Truck Company will probably require 
considerable electrical equipment in a 
plant which it will erect for the manu- 
facture of electric motor trucks and ac- 
cessories. The company was recently in- 
corporated with a capitalization of $20,000 
by T. C. Dunlap, George R. Hedges, 
Stewart A. Hoover and others. es 

HILLSBORO, O.—The Business Men’s 
Association has appointed a committee to 
investigate and report upon the project 
of putting in a modern municipal light 
and power plant. The report is to be 
ready at the next meeting of the associa- 
tion. 

LOGAN, 


Company has 


O.—The Ohio Light & Power 


secured the right of way 
for a transmission line from this point 
to Shawnee, O. The old electric light 
plant will be used as a substation, where 
the current will be transformed from 
the transmission voltage to the voltage 
used for commercial distribution. From 
Thornport, Perry County, a complete cir- 
cuit of high-transmission lines will: be 
constructed via Lancaster to Logan, 
and thence to New Straitsville, New 
Lexington, Somerset and Shawnee, 
where the lines intersect with those from 
Newark. : 

MEDINA, O.—Generating and trans- 
mission equipment will be purchased 
by the Phoenix Electric Company, 
which will construct an electric plant 
here to furnish current for commer- 
cial and domestie purposes. The cap- 
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ital stock of the company, which was 
recently incorporated, is $25,000. L. 

SANDUNSKY, O—H. Whitford 
Jones, of Cleveland, O., has been re- 
tained by city officials to assist in 
working out a street lighting system 
for Sandusky. 

SPRINGFIELD, 
tory building, fully 
use of electric power, 
its own electric power plant, will be 
constructed by E. L. Shuey, of Day- 
ton, O., under plans now being made 
by Schenck & Williams, architects, of 
Dayton, for the use of manufacturer. 
The estimated cost of the structure, 
which will contain three or four stor- 
ies, is $150,000. Freight and passen- 
ger elevators, electrically operated, 
will be among the equipment. ke 

STEUBENVILLE, O.—The Council 
proposes to extend the electric lighting 
on Market and Fourth Streets. Address 
the mayor. 

LADOGA, IND.—The Ladoga Tele- 
phone Company has been incorporated, 
with a capital stock of $20,000, by S. H. 
Foster, H. A. Foster and others. 

TELL CITY, IND.—$17,000 will be 
expended improving the electric plant. 
Address the city clerk. 

CHESTNUT, ILL.—The Chestnut 
Mutual Telephone Company has been 
incorporated, with a capital stock of 
$1,950, by Philander Simcoe, Henry A. 
Richner and others. 

HAVANA, ILL.—The Havana Asso- 
ciation of Commerce is at work securing 
subscriptions for the installation of a 
cluster light system and also is making 
an effort to secure the location here of a 
new electric light plant. A proposal made 
by the Central Illinois Public Service 
Company recently was rejected. ra 

McCONNELL, ILL.—The McCon- 
nell Telephone Exchange Company has 
been incorporated, with a capital stock 
of $1,000, by John F. Rackow, J. W. 
Stamm and others. 

GRAND RAPIDS, MICH.—The 
new Y. M. C. A. building now being 
erected will be equipped with its own 
plant for generating light and power. 
Address the secretary. 

WASHBURN WIS.—The_ North- 
western Fuel Company will equip its coal 
docks with electricity. Address John 
Gibson, secretary. 

AURORA, MINN.—$20,000 will 
expended improving electric plant. 
dress the village clerk. 

FESSENDEN, N. D—A company 
will be established here, with a capital 
stock of $15,000, by J. Bursma, R. H. 
Smith and others to establish electric 
lights. 

SIOUX FALLS, 
tal lighting system may be installed. 
dress Walter C. Leyse, city auditor, 
desired information. 

WESSINGTON SPRINGS, S. D.—At 
a mass meeting of the citizens the plan 


O.—A large fac- 
equipped for the 
and containing 


be 
Ad- 


S. D—An ornamen- 
Ad- 
for 
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for the city to purchase the local electric 
light system was endorsed. Address city 
clerk. 

DELMAR, IOWA.—The voters at 
a special election granted a 25-year 
franchise to the Maquoketah Light and 
Power Company. 

ESTHERVILLE, IOWA. — $60,000 
will be spent in more lights and water 
for the city. 

LE MARS, 
Richey is at the 
to extend boulevard lights. 

MALVERN, IOWA.—The Malvern 
Light & Power Company is asking for 
a special election to decide the ques- 
tion of granting the company a tran- 
chise to build their line into Silver 
City. 

NASHUA, IOWA.—The new Cedar 
Valley Power Company, in developing 
its business and plant, will build a new 
concrete dam here, which will be some- 
what higher than the present one. An 
generator will be installed to 
the current for the sys- 


IOWA.—Dr. W. M. 


head of a movement 


electric 
help supply 
tem. 

WATERLOO, IOWA —The _ Cedar 
Valley Power Company has been incor- 
porated. A high-tension line will be run 
to Clarksville, Hampton, Rockwell and 
Charles City, and extension lines will be 
built to smaller towns. A new steam 
plant will be built at Charles City, 
equipped with steam turbine, and the 
water plant will also be equipped. H. H. 
Caughlin is president. 

JEFFERSON CITY, MO. —The 
power plant on the bridge across the 
Missouri River was damaged to the ex- 
tent of $5,000 by fire on June 15. The 
bridge was slightly damaged. M. 

PALMYRA, MO.—$30,000 will be ex- 
pended improving the light and water 
system Address the city clerk for in- 
formation 

SHELDON, MO.—An election will 
be held at Sheldon on June 30 to rat- 
ify or reject a contract with G. B. 
Beeny, owner of the local electric light 
plant, for current for the next three 
years and also to vote on the installa- 
tion of 28 additional electric street 
lights. S. F. Hoppenbrock is city 
clerk. M. 

ST. JOSEPH, MO.—The Council is 
planning ways to enlarge the capacity 
of street-lighting plant. Address Elli- 
ott Marshall, mayor 

ARKANSAS CITY, KAN.—A prop- 
Osition to issue $28,000 in bonds for a 
municipal power plant was rejected at 
a special election on June 11. The 
proposition will come up again in the 
near future, however. An issue of 
$98,000 for water-works improvements 
carried. A proposition to make a con- 
tract with the Arkansas City Light & 
Power Company for street lighting 
and water power also carried. M. 

BLUE RAPIDS, KANS.—New boil- 
ers and other equipment will be in- 
stalled in the power plant at Blue Rap- 
ids by the management. 

COFFEYVILLE, KANS.—Maple 
Street, between Seventh and Eighth, is 
to be included in the White Way at 
Coffeyville. Bids for the installation 
of poles will be received in July by 
the water and light department. M. 

LA CROSSE, KANS.—An election 
on a bond issue of $12,000 for improve- 
ments and extensions to the street- 
lighting system will be held in July, 
on a date not yet annotnced M. 
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OTTAWA, KANS.—A transmission 
line will be built between Ottawa and 
Marais des Cygnes in the near future 
by the power company at the latter 
place. 
pany, 
work. 

PITTSBURG, KANS.—Pittsburg is 
to have a “White Way.” The entire 
business district is included in plans 
for the establishment of new orna- 
mental standards. M. 

POWHATTAN, KANS.—A bond is- 
sue of $10,000 for the establishment of 
a municipal electric light plant carried 
at a special election held on June 17 
Only four votes were cast against the 
proposition, and work will begin in 
the immediate future. M 


SOUTH CENTRAL STATES. 

DUCKTOWN, TENN.—Electricity 
to operate the machinery of its 1,000- 
ton mine here will be generated by a 
plant whch is being constructed by the 
Tennessee Copper Company. G. 

RUTLEDGE, TENN.—The Rutledge 
Telephone Company has been _ incor- 
porated with a capital stock of $2,500 
and will construct 75 miles. Dan West 
is manager. 

SEYPPEL, ARK.—The Crittenden 
Telephone Company has been incor- 
porated with a capital stock of $10,000. 
W. G. Pritchard is president. 

LAWTON, OKLA.—The Comanche 
Light & Power Company will recon- 
struct building and plant. John C. Keys 
is general manager. 

NOWATA, OKLA—The Nowata 
Electric Light Company, of this city, 
has been incorporated. The capital 
stock is $30,000. E. B. Lawson, Frank 
Hancock and D. B. Howell, all of No- 
wata, are the incorporators. 

POND CREEK, OKLA.—$7,000 in 
bonds has been voted to improve, ex- 
tend and further equip the electric light 
system. Address E. J. Gentry, mayor. 

DALLAS, TEX.—The Southwestern 
General Electric Company of Dallas has 
increased its capital stock from $350,000 
to $600,000. It will make improvements 
to its property here. D. 

DAYTON, TEX.—The Dayton Light 
& Power Company, which has been or- 
ganized here with a capital stock of $20,- 
000, will construct an electric light and 
power plant. A. E. Kerr is interested in 
the project D. 

HICO, TEX.—The Central Texas 
Power & Transmission Company has 
been incorporated with a capital stock 
of $100,000 by V. P. Weiser, H. G. 
Gleason and others. 

NEWSOME, TEX.—F. M. Street- 
man is interested in a proposition to 
establish an electric light plant. 

ORANGE, TEX.—Smythe & McKee 
were given a franchise to operate a 
street railway system on June 17. G. 
M. Hedges and other capitalists also 
are interested. Work must begin with- 
in eight months and the road must be 
in operation inside of thirty months, 
according to the franchise. M. 

TAFT, TEX.—The electric light plant 
of the Taft Gin & Oil Company, which 
was recently destroyed by fire, will be re- 
built. 


The Bushong Electrical Com- 
in the 
M 


of Ottawa, is interested 


WESTERN STATES. 


BUTTE, MONT.—R. F. Morris, gen- 
eral manager, and Attorney Milton Gunn, 
of the Mountain States Telephone & Tele- 
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graph Company, recently submitted plans 
to the city for an underground system 
of telephone and telegraph wires in the 
business section, also in the greater por- 
tion of the residence district of this city 
to cost approximately $500,000. Plans 
have been approved of by Mayor Duncan, 
City Engineer Flood, and City Attorney 
Mackel. As soon as the City Council 
approves of the plans, work will be 
started. It is expected that it will take 
from one to two years to complete the 
task. The plans further contemplate 
the immediate wiring of the portions of 
the city where improvement districts will 
be created in the future. O. 

CHOTEAU, MONT.—The Choteau 
Light & Power Company will make ex- 
tensive improvements during the summer 
and fall. A new gencrator and other 
machinery for the power house are num 
bered among the improvements. O. 

LIVINGSTON, MONT.—Charl: 
Garnier, Sr., L. R. Nye and Dan Miles 
are circulating petitions for ornamental 
street lights. 

VICTOR, IDAHO.—The City Council 
is considering the installation of a 
municipal light and power plant, which 
will supply this city and adjacent terri- 
tory. O. 

OGDEN, UTAH.—Upon the recom- 
mendation of the city engineer, the 
Board of City Commissioners has 
authorized the extension of the “White 
Way” to include three more streets in 
the business district of Ogden. The en- 
gineer was ordered to take the matter 
up with the Utah Light & Power Com- 
pany, the Ogden Rapid Transit Company 
and the Webber Club immediately. Lights 
will be placed on steel poles on both 
sides of Twenty-fourth Street between 
Washington and Wall Avenues, and on 
Grand Avenue between Twenty-fourth 
and Twenty-fifth Streets. When this 
work has been completed all streets with- 
in the business district will be lighted 
by the modern system. U. 

SALT LAKE CITY, UTAH.—The 
Utah Light & Railway Company are pre- 
paring plans and specifications for an ad- 
dition to their car barns to house the 
twenty-four new interurban cars which 
the company have on order and which 
will be delivered in the course of the next 
thirty days. The addition will cost $50,- 
000. U. 

NOGALES, ARIZ.—The City Council 
has granted a franchise to Spiro Proto 
and Monte Mansfield for the construc- 
tion of an electric light and power plant 
here. D. 

NORTH VANCOUVER, B. C.—The 
City Council recently passed a resolution 
requesting the District of North Van- 
couver to give the necessary year’s notice 
to the British Columbia Electric Railwa) 
Company, of its intention to purchase tl 
company’s lighting and power franchise, 
when the same is available in August of 
1915. O. 

ANACORTES, WASH.—Plans for 
the installation of a telephone cab! 
between this city and San Juan Islands 
are being discussed by the Independent 
Telephone Company. B. T. Conley, 
district manager of the Independent 
Company, is authority for the state- 
ment that cable will be laid from this 
city to Lopez on the Islands this sum- 
mer. oO. 

CHEHALIS, WASH.—The City 
Commission is considering the installa- 
tion of a cluster lighting system on 
both sides of the streets in the busi- 
ness section. O. 
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NORTH YAKIMA, WASH.—After 
repeated delays at the instance of both 
the city officials and the directors of the 
Yakima Central Heating Company, it has 
been decided to postpone the mat- 

putting the proposed electric 
franchise ordinance of the company be- 
fore the voters until the county primary 
election in September. 

RIDGEFIELD, WASH.—This _ city 
recently granted franchises for electric 
lighting system and a water system, to 
1 H. Cunningham, of Portland, Ore., and 
truction on the plants will commence 
as soon as possible and be rushed to 
completion. Twelve months are allowed 
for completion of the water works, and 
eight months for completion of the elec- 
tric light plant. 3 

\STORIA, ORE —The Northwest 

tric. Company will shortly build a 
e power plant on the White Salmon 
r, 12 miles from White Salmon. The 
pany has placed orders for lumber, 
the construction of shops, machinery 
es, etc., will begin at once. O. 
MAPLETON, ORE.—Richard H. Clow, 
this city, was recently granted a fran- 
se by the County Court, for the con- 
iction and maintenance of a system of 
‘tric light and power lines on the 
ets of this city and on some of the 
inty roads adjacent. The promoter 
water-power site near here, and 
| begin work immediately construct- 

a plant, which will furnish light and 

ver to Mapleton and surrounding ter- 

ry. 

NEHALEM, 

held to 
uing bonds 

er plant. 


finally 
ter of! 


cons 


is a 


ORE.—An election will 
decide the question of is- 
for the construction of a 
Address the city engi- 


r 


TILLAMOOK, 


ORE—The City 
neil, at a recent meeting, granted a 
ight and power franchise to F. D. Small 
| D. C. Urie, with the understanding 
t they shall within 18 months expend 
not less than $30,000 on the project. This 
proposition has been before the Council 
for the past six months. O. 

CALISTOGA, CAL.—The Calistoga 
Electric Company has applied to the Rail- 
road Commission for a certificate of pub- 
lic necessity and convenience authorizing 
it to serve consumers in Napa County 
north of Bale Station. The territory at 
present is occupied by the Napa Valley 
Electric Company. 

LOS ANGELES, CAL.—The Midland 
Counties Public Service Corporation, 
formerly the Coalinga Water & Electric 
Company, has asked the Railroad Com- 

ssion for authority to issue and sell 

ferred stock in the sum of $650,000. 
is intended to devote approximately 

0,000 to liquidation of floating indebt- 

ness and to annly the remainder to new 

nstruction. Plans for new construc- 
include 20 miles of 10,000-volt trans- 
ssion line from San Miguel to San 
cas, 35 miles from San Miguel to Jo- 
35 miles from San Luis Obispo to 
nbria, 30 miles from San Miguel 
ugh Natralla, Chelame and Stone 
nyon Valleys, 60 miles from Santa 
iria to Lompoc, seven miles from Port 
Luis to Avila, together with dis- 
buting system, transformers and 
ters for service in the towns of Mor- 
Cayucos, Cambria, Bradley, San 
rdo, San Lucas, Shandon, Parkfield. 
lon, Banta Ynez, Solvang, Orcuta, 
os and Los Alamos. 
"LACERVILLE, CAL.—Plans are un- 
way by the Western States Gas & 
tric Company for the expenditure of 


Los 


ELECTRICAL REVIEW AND WESTERN 


$50,000 in the enlarging and repairing of 
its system here. 

SACRAMENTO, CAL—A __recom- 
mendation has been made to the Board 
of Control, that the State install in the 
basement of the Capitol building a light 
and power plant. 

SAN DIEGO, CAL.—The City Council 
has ordered the installation of orna- 
mental lighting posts on both sides of 
Fourth Street, between B Street and 
Broadway. 

SANTA ANA, CAL.—The Beaver 
River Power & Plant Company has 
been incorporated with a capital stock 
of $100,000, by H. R. Waldo, G. F. 
Halliday and others. 

TULARE, CAL.—Officials of the 
Tulare County Power Company have 
authorized the issue of $1,000,000 in 
bonds for extensions of the commercial 
systems. Application for a permit to 
issue the securities will be made to the 
Railroad Commission. One of the 
principal developments will be the 
construction of a new hydroelectric 
plant in the foothills east of Porterville, 
for which plans are now being drawn. 

VALLEJO, CAL—Bids have been 
called for the installation of 40 electro- 
liers on Virginia Street. 


PROPOSALS. 
HOUSE.—The Electrical 
Commission, of Easton, Md., through 
its president, has called for bids July 
8 for a complete electrical plant, which 
will include engines, generators, 
switchboards, boilers, stack feed, water 
heater, piping, pumps, etc. Address 
T. Hughlett Henry, secretary. 

TURBOGENATORS.—On June 30, 
bids will be received for furnishing one 
625-kilowatt-ampere steam turbogenerator 
to the city of Moorehead, Minn. Plans 
and specifications may be seen at the 
office of Edward P. Burch, consulting 
engineer, 922 Plymouth Building, Minne- 
apolis, Minn. Address R. G. Price, city 
clerk, Moorehead. 

ELECTRIC HOISTS.—On July 2, 
bids will be received at Room 406 City 
Hall, Chicago, Ill, for furnishing and 
delivering to the city three motor-driven 
hoists for construction plants on the Wil- 
son Avenue tunnel, according to plans 
and specifications on file in the office of 
the Department of Public Works. Ad- 
dress L. E. McGann, commissioner of 
public works. 

MOTOR-DRIVEN HOISTS— 
Sealed bids will be received at Room 
406, City Hall, Chicago, Ill, July 2, 
for three motor-driven hoists for the 
construction plants on the Wilson 
Avenue tunnel, according to plans and 
specifications on file in the office of the 
Department of Public Works. Ad- 
dress L. E. McGann, commissioner of 
public works. 

ELECTRIC ELEVATOR.—Sealed 
proposals will be received at the office 
of the Supervising Architect, Wash- 
ington, D. C., until July 18, for the in- 
stallation complete of an electric pass- 
enger elevator and hydraulic lift in the 
post office and courthouse at Guthrie, 
Okla., in accordance with drawing and 
specification, copy of which may be 
had at the office of the Supervising 
Architect. 

WIRING.—On July 2 bids will be 
received for performing the work nec- 
essary to install the plumbing, drain- 
age and gas fitting, heating and ven- 
tilating apparatus, galvanized-iron 
work, air washer, electric wiring, con- 
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duits, lighting fixtures, lamps and 
bells, generating set and switchboard, 
etc., in the new Karnes School, to be 
erected on Pacific Street, Kansas 
City, Mo. Address James B. Jackson, 
Jr., secretary of Board of Directors. 


BRIDGE EQUIPMENT.—Sealed 
bids will be received July 1 at Room 
406, City Hall, Chicago, Ill., for fur- 
nishing and installing electrical equip- 
ment for double-leaf trunnion bascule 
bridge over the Chicago River at Web- 
ster Avenue. This work includes all 
motors for operating the bridge leaves, 
center locks and pumps, controllers, 
lights and fixtures, switches, conduits, 
wiring, cables, etc., installed complete 
and ready for operation. Address L. 
E. McGann, commissioner of public 
works. 

GOVERNMENT 
Sealed proposals will be received at 
the office of the Supervising Architect, 
Washington, D. C., until the dates giv- 
en below for the construction com- 
plete, including mechanical equipment, 
lighting fixtures, etc., of the follow- 
ing buildings: Until July 29, United 
States post office at Garden City, 
Kans.; until August 3, United States 
post office at Three Rivers, Mich.; un- 
til August 6, United States post office 
at Gary, Ind. Drawings and specifica- 
tions may be obtained from the cus- 
todians of the respective sites. 

PLANT AND LINE EQUIPMENT. 
—On July 2, bids will be received for 
labor and material required in the con- 
struction of an electric lighting system 
for the village of Hills, Minn. The work 
is divided into four parts. Part 1, a 
cement block or clay tile building; part 
2, furnishing and erecting one 50 horse- 
power oil engine, necessary piping and 
acgessories; part 3, one 375-kilowatt- 
ampere, 1,200 - revolutions - per - minute 
three-phase, 60-cycle alternator, with 
belted exciter, switchboard, etc.; part 4, 
furnishing and erecting poles, wires, 
street lamps, transformers, etc., for the 
electrical distribution system of the vil- 
lage of Hills. Address Otto Nelson, vil- 
lage recorder. 

NAVY ELECTRICAL SUPPLIES. 
—The Bureau of Supplies and Ac- 
counts, Navy Department, Washing- 
ton, D. C., will receive bids for the 
following material until the dates giv- 
en. Bidders should get copies of the 
schedule numbers given from the of- 
fice mentioned above or the navy pay 
office nearest each navy yard. Until 
July 7; schedule No. 6902, 65 kits elec- 
tricians’ tools, a 60-inch motor-driven 
geared-head engine lathe, a_ direct- 
current 220-volt distributing panel; 
schedule No. 6928, 17,000 feet stranded 
portable ship-lighting cable, 3,700 feet 
single rubber-insulated lead-covered 
wire, 8,000 feet solid rubber-covered 
lighting and power wire; 51,000 feet 
duplex rubber-insulated lighting and 
power wire; schedule No. 6930, miscel- 
laneous double-cotton-covered magnet 
wire, 8,000 feet plain 30,000-cir- 
cular-mil twin-conductor wire, ten 30- 
inch parabolic searchlight-mirrors; 
schedule No. 6925, 600 bunker lamps; 
schedule No. 6938, the annual supply 
of miniature tungsten lamps; schedule 
No. 6926, 600 pounds electrician’s half- 
and-half string solder; schedule No. 
6934, 24 single-phase pole and subway 
transformers. Until July 14; schedule 
No. 6896, miscellaneous radio sets, 
transformers and masts; schedule No. 
6913, miscellaneous X-ray apparatus, 
etc.; schedule No. 6918, 270 telephones. 


BUILDINGS.— 
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FINANCIAL NOTES. 

Stockholders of the Philadelphia Com- 
pany at a special meeting voted in favor 
of reducing the capital stock from $73,- 
400.000 to $69,433,400. The reduction will 
be made in the five-per-cent shares, ac- 
cording to present plans. 

Boston interests have organized the 
Texas Southern Electrical Company, 
which has purchased the electric light and 
plants at Victoria, Texas, and 
Cuero, Texas. The company is planning 
construction of an extensive system of 
interurban railways, connecting different 
southern Texas towns 

The Public Service Commisison of the 
Second District, New York state, has au- 
thorized the Federal Telephone & Tele- 
graph Company to issue $500,000 of seven- 
per-cent cumulative preferred stock at not 
less than par, the proceeds to be used to 
liquidate floating debt and for reimburse- 
ment of the treasury for capital expendi- 
tures from income. 

The National City Bank and N. W. 
Halsey & Company have purchased $12,- 
000,000 five-per-cent first-mortgage bonds 
of the North Western Elevated, Chicago. 
This is created by a new mortgage, 
the old first mortgage for $25,000,000 being 
canceled. 

The Maryland Public Service Commis- 
sion has approved of the modified plan 
of the United Railways & Electric Com- 
pany to issue $1,000,000 two-year convert- 
ible five-per-cent notes. The new plan 
differs from the original one only in that 
it pr that the notes may be con- 
verted at par into common stock at the 
value of the latter, which is $50 a 
instead of thirty-three and one-third 

\n underwriting syndicate al- 
is being formed to take such por- 
f the note as may not be subscribed 
stockholders 

e Michigan Railways Company has 
sold to New York bankers $5,000,000 five- 
year six-per-cent notes, dated June 1, 
1914, and guaranteed by the Common- 
wealth Railway. Power & Light Com- 
pany. Ne are part of an authorized 
issue f $7,000,000 \ large amount of 
already been sold. Pro- 

sale will be used to pay for 
the nstruction of interurban railway 
lines between Saginaw and Bay City, and 
| Grand Rapids and Kalamazoo. 

f these lines are practically finished 

ready for operation, the money hav- 
been advanced by the Commonwealth 
npany, the holding company, which will 
be reimbursed. 
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Reports of Earnings. 


DAYTON POWER & LIGHT. 
1914 
May gross $ 68,003 
Net before 
Balance after 
dividend 
Five months’ gross........ 
Net before interest 
Balance after preferred 
dividend 


interest 
preferred 

2,906 
389,823 
174,368 


$3,805 
*Deficit. 


SOUTHERN BELL TELEPHONE. 

The Southern Bell Telephone & Tele- 
graph Company has issued a report to the 
New York Stock Exchange, for the year 
ended December 31, 1913, wihch compares 
as follows: 

1913. 1912. 
Gross revenue $7,454,295 
Expenses, taxes, inter- 
est and depreciation. 
Net earnings 
Interest 
Surplus 


4,884,468 

2,405,33 
741,411 

1,663,920 


4,750,626 
2,703,669 

638,700 
2,064,969 


TWIN CITY LINES 
1913. 


$ 697,429 


Surplus after charges. . 

Four months’ gross.. 
vet ... 

Surplus after charges. . 


LEHIGH VALLEY TRANSIT. 


1914. 

137,27 
Surplus , ,675 
Twelve months’ gross ,095 
Net 97,343 
Balance ,700 


INTERSTATE ELECTRIC 
Combined earnings of 
panies 


CORPORATION. 
subsidiary com- 


1913. 
February gross . $ 16,434 
Net earnings even 7 7,411 
Two months’ g 34,85 29,425 
Net earnings — 13,257 
Twelve months’ gross.. 


194,704 
Net earnings 92,980 


MONONGAHELA VALLEY TRACTION. 
1914 
..$ 80,616 $7 
48.854 
23,319 
306,429 
188,018 
86,135 


April gross 

Net earnings oo 
Surplus after charges.. 
Four months gross 

Net earnings 
Surplus after 


charges.... 83,555 


MEXICAN TELEPHON! 

The Mexican Telephone & Telegraph 

Company reports for the year ending Feb- 

ruary 28, 1914, as follows (Mexican cur- 
rency) 

1914 

Gross errr $749,290 

Expenses ... a .. 376,242 

Net 373,048 

Construction 147,416 


1913 
$716,741 
332,132 
384,609 
616,793 

President Smith says, in part: “The 
company has complied with all its obliga- 
tions to national, state and municipal gov- 
sernments. Unsettled condition of affairs 
in Mexico has not seriously affected our 
business. Collections have been somewhat 
slower and taxes have been above normal. 
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Owing to the scarcity and high rate of 
exchange, we have had but a small por- 
tion of earnings remitted.” 


CENTRAL & SOUTH AMERICAN TELEGRAPH 
The Central & South American Tele- 
graph Company reports as follows for 
the quarter ended June 30, 1914 (receipts 
. 7 
partly estimated) : 
Central & South American Telegrap! 
Traffic receipts ..$3 
BOGE GEOR CHMGRs cc ccccvcccccces 
Other income 
Total income 
Dividend 
Surplus 
Previous surplus 
Total surplus 
PACIFIC POWER & LIGHT. 
1914 
107,419 §$ 


57,862 


May gross 
Net after 
Surplus after charges... 
12 months’ gross....... 1,3 
Net after taxes......... 
Surplus after charges.. 
Balance after preferred 
dividends 
KANSAS GAS SLECTRIC 
1914 
ee eee $ 84,417 $ 
Net after taxes......... 
Surplus after charges... 
12 months’ gross........ 1, 
Net after taxes.......... 
Surplus after charges. . 
Balance after preferred 
dividends 


400.844 


224,092 
119,092 


CITIES SERVICE 
DOGS GPORR. 6 ccccccescess $ 
Net after expenses..... 
talance after interest. . 
Balance after preferred 
GIG bo csccescace 
Surplus after common 
GEVEGOMEB« occccsccccce 
Twelve months’ gross.. 
Net after expenses.... 
Balance after interest.. 
Balance after preferred 
dividends * 
Surplus after 
dividends 


> 
9 


,606,789 
common 
915,506 
Accumulated surplus to May 31, 
654,591. 
*Equivalent to 11.5 
stock. 


per cent on 


SHAWINIGAN WATER & POWER 

Shawinigan Water & Power Comp 
for May made a new high record in 
earnings, continuing the steady increa 
which has been a feature for a num 
of months. Earnings of the company f 
the first five months of 1914 compare 
follows: 


1914 191 
$133.90 


February 
January 
POWER 


VIRGINIA RAILWAY & COMPAN 


BO GIOGD... cccccvevines x 
Net 

Surplus after charges.. 

11 months’ gross....... 
Net 

Surplus 








CLOSING BID PRICES 


CHANGES 


FOR 
AS COMPARED 
& Tel. (New York) 
Edison (Chicago) 
Illuminating (Boston) 
3attery common 


American Tel. 
Commonwealth 
Etison Electric 
Electric Storage 
Electric Storage Battery preferred 
General Electric (New York) 
Kings County Electric (New 
Massachusetts Electric common (Boston) 
Massachusetts Electric preferred (Boston) 
National Carbon common (Chicago) 
National Carbon preferred (Chicago) 
New England Telephone (Boston) 
Philadelphia Electric (Philadelphia) 


ELECTRICAL 
WITH THE PREVIOUS 


THE LEADING 
WEEK. 
June 22. om 


SECURITIES ON 


(Philadelphia) 
(Philadelphia). . 


Postal Telegraph and Cables common (New York) 
Postal Telegraph and Cables preferred (New York) 


Western Union (New 
Westinghouse common 
Westinghouse preferred 


(New 
(New 
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PERSONAL 'MENTION. 
MR. G. M. MILLER, formerly of H. 


M. Byllesby & Company, has become as- 
sociated with the firm of A. E Fitkin & 


Company, in the capacity of sales man- 


age! 
PROF. ALBERT F. GANZ, of Ste- 
vens Institute of Technology, is now 
Winnipeg, Manitoba, assisting the 
ec Utilities Commission of that 
nce, 
2. N. P. ZECH has resigned as as- 
nt to the general auditor of H. M. 
sby & Company, to become treasurer 
general auditor of the Atlantic Gas 
lectric Company. 
\fR. GEORGE C. ISBESTER, for the 
three years attache} to the New 
office of the Rail Joint Company, 
been given charge of its Chicago 
215 Railway Exchange Building. 
MR. CHARLES C. ADAMS, vice- 
sident of the Postal Telegraph-Ca- 
Company, has been elected presi- 
of the Board of Trustees of the 
re of Lawrence, Long Island, N. Y. 
RR. EL. RATHENAU, general man- 
of the Allgemeine Elektricitats 
sellschaft, Berlin, Germany, has 
made an honorary member of 
Verband Deutscher Elektrotech- 


in 


MR. T. P. SHONTS, president of 
[nterborough Rapid Transit Com- 
New York City, sailed recently 
Europe on the new steamer Vlater- 
He will be abroad about six 
MR. GERARD SWOPE, vice-presi- 
and general sales manager of the 
stern Electric Company, is making 
two months’ trip to Europe, in the 
rse of which he will visit the com- 
allied interests abroad. 
MR. ALFIN BACKLUND, chief 
trician of the municipal electric 
t plant in Kansas City, Kans., was 
ted president of the Kansas City 
ipter of the National Association of 
tationary Engineers at the annual 
eting on June 18. 
\IR. R. C. CONNLEY, a well known 
lectrical contractor of Sedalia, Mo., 
is married to Miss Barbara Moore, 
Lexington, Mo., at the latter place 
June 16. The couple will make 
eir home at Sedalia after an auto- 
bile honeymoon through Missouri. 
IR. WILLIAM P. BEAR, of Chi- 
o, Ill, has been appointed electrical 
gineer of the Illinois Public Utilities 
mmission. Mr. Bear is well known 
roughout the industry, and was for 
number of years connected in a sales 
engineering capacity with several 
the larger companies. 
MR. H. M. BYLLESBY, president, 
MR. JOHN J. O’BRIEN, vice-presi- 
it and general auditor of H. M. 
lesby & Company, are making a tour 
inspection of the Pacific Coast pub- 
utility properties managed by their 
MR. OTTO E. OSTHOFF, vice- 
sident and chief engineer, and MR. 
MER DOVER, vice-president in 
rge of Pacific Coast properties, will 
them in the trip. 
MESSRS. N. C. KINGSBURY and 
B. THAYER, vic-presidents of the 
ierican Telephone & Telegraph 
pany, are busily engaged with a 
ge staff of toll experts, accountants 
| others in working out the final de- 
iils of the proposed contract for toll- 
ne service between the American 
lephone & Telegraph system and in- 


y's various 


j 
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dependent telephone companies in accord 
with the general offer made by the Bell 
organization to the attorney-general of 
the United States last December. 

MR. O. B. HENDERSON, sales 
manager of the pleasure car depart- 
ment of the Baker Motor Vehicle 
Company, Cleveland, O., has resigned 
on account of personal interests on 
the Pacific coast which will demand his 
constant attention. Mr. Henderson 
leaves the latter part of the month to 
take up a permanent residence in Los 
Angeles. The company announces 
that many years of faithful and untiring 
service have been greatly appreciated 
and Mr. Henderson’s departure is 
greatly regretted. 

MR. WILLIAM A. BOLE has been 
elected vice-president im charge of 
production and erection, by the board 
of directors of the Westinghouse Ma- 
chine Company for the plants at East 
Pittsburgh and Trafford. Mr. Bole 
has been in the continuous employ of 
the company since August, 1882, hav- 
ing successfully filled the positions of 
general shop foreman, superintendent, 
manager of works and consulting en- 
gineer. He has, therefore, taken part 
in the growth and development of the 
company since it employed less than 


William A. Bole. 


100 men until the present time when 
the total forces run up into thousands 
of operatives. 

MR. CHARLES E. 
chief engineer of the 
tric Company, returned early in the 
month from a two months’ visit to 
Europe. His trip was primarily to 
appear before a Parliamentary Com- 
mission in London to present data re- 
garding the new long-distance high- 
speed printing telegraph developed 
under his supervision. The presenta- 
tion resulted in an order for a trial in- 
stallation for which the equipment is 
now in process of manufacture. Dur- 
ing his stay in Europe Mr. Scribner 
also inspected and tested the new du- 
plex cable installed by the German 
Reichspost between Berlin and Mag- 
deburg. 


SCRIBNER, 
Western Elec- 


OBITUARY. 

MR. PETER C. DOLAN, formerly 
general manager of the Pittsfield ( Mass.) 
Street Railway Company, and a pioneer 
in New England electric railway devel- 
opment, died at Pittsfield on June 12 
after an illness of five days. Mr. Dolan 
and his brother, the late Patrick H. Do- 
lan, were associated in street-railway 
work from the late seventies until 1909 
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and were widely recognized in electric- 
traction circles as exponents of sound 
policies in the field of construction and 
operation. The Pittsfield system, which 
was regarded as a model property for its 
size, was sold to the Berkshire Street 
Railway interests in 1908. Since 1909 Mr, 
Dolan has lived in retirement at Pitts- 
field. He was 59 years of age and is 
survived by his widow and four children. 


NEW PUBLICATIONS. 

PHASE RELATIONS.—An article 
by A. S. Langsdorf entitled “Phase 
Relations in Interlinked Polyphase 
Circuits” has been reprinted from the 
January issue of Washington Univer- 
sity Studies. 

NEW YORK MERCHANTS’ AS- 
SOCIATION—The Yearbook of the 
Merchants’ Association of New York 
for 1914 is being distributed. It con- 
tains 3600 names, and annual reports 
of the officers and various bureaus. 

REPORT OF PUBLIC WORKS IN 
HOLLAND.—tThe annual report of the 
3oard of Public Work of the city of 
Holland, Mich., for the fiscal year end- 
ing March 16, 1914, has been issued. 
This includes the Lighting Depart- 
ment. 

FLAME STANDARDS AND PHO- 
TOMETRY.—The Bureau of Stand- 
ards, Washington, D. C., has issued a 
circular entitled “Flame Standards in 
Photometry” which discusses the Hef- 
ner, pentane and Carcel lamps as fun- 
damental photometric standards. 

EXPORTS AND IMPORTS.—The 
Bureau of Foreign and Domestic Com- 
merce, Washington, D. C., has issued 
Bulletin No. 15, entitled “Trade of the 
United States with the World, 1912- 
1913.” This covers both imports and 
exports, listed according to countries 
and articles, and covers two fiscal 
years. 

BOND BETWEEN CONCRETE 
AND STEEL.—The Engineering Ex- 
periment Station of the University of 
Illinois has issued Bulletin No. 71, en- 
titled “Tests of Bond Between Con- 
crete and Steel,” by Duff A. Abrams. 
This investigates the effect upon bond 
of surface of bar, shape of section, con- 
dition of storage, age, mix, etc. 

MEASUREMENT OF 
VOLTAGES.—An article from Wash- 
ington University Studies _ entitled 
“The Measurement of High Voltages,” 
by William B. Kouwenhoven, has been 
reprinted in pamphlet form. This is 
a portion of a thesis presented for the 
doctor degree at the Karlsruhe Tech- 
nical High School. The subject is 
taken up from both the _ theoretical 
and experimental sides. ° 

MEASUREMENT OF EARTH’S 
MAGNETISM.—tThe article in the 
March issue of Terrestial Magnetism 
and Atmospheric Electricity entitled 
“Regarding Improvement of Appli- 
ances for Measurement of the Earth’s 
Magnetic Elements by Magnetic and 
Electric Methods,” by L. A. Bauer, has 
been reprinted. It includes a descrip- 
tion of the new laboratory of the De- 
partment of Terrestial Magnetism of 
the Carnegie Institution of Washing- 
ton. 

A. E. R. A. ENGINEERING 
MANUAL—The American Electric 
Railway Engineering Association has 
completed the publication of the A. E. 
R. A. Engineering Manual, which is a 
loose-leaf publication nearly two inches 
in thickness. It consists chiefly of the re- 
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ports of the Committee on Standards, be- 
ing the compilation of many years’ work 
in the collection of standards, recommen- 
dations, miscellaneous methods and prac- 
tices that have been adopted or approved 
by the Engineering Association since its 
organization. It is planned to augment 
the volume from year to year by the addi- 


tion of such new standards or recom- 
mendations as are adopted from time to 
time. The different sections of the 
volume are illustrated and very com- 
pletely indexed. Copies of this valuable 


publication may be obtained by non-mem- 
bers of the Association for $3.00, plus 
$1.00 for the binder. 


NEW INCORPORATIONS. 


PORT ARTHUR, TEX.—The Pier 
Railway Company has been organized 
here for the purpose of constructing a 
street-railway system and an interurban 
line. K. M. Smith, J. W. Williams and 
C. H. Bosler are incorporators. D. 


NEW YORK, N. Y.—Marconi-Tele- 
graph-Cable Company, Incorporated, 
has been granted articles of incorpora- 
apitalized at $50,000. The incor- 


tion, « 
porators are Edward J. Nally, of Os- 
sining, N. Y.; John Bottomley, of New 


York City, and George S. DeSousa, of 


Brooklyn. 


SOUTHOLD, N. Y.— Cutchogue 
Electric Company, Incorporated, has 
been granted articles of incorporation 
to generate electricity, etc. The capital 
stock of the company $10,000 and 
the incorporators are S. N. Moore, O. 
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American Electrical Works, Phillips- 
dale, R. I., has recently issued its 
June price list covering bare, weather- 
proof and rubber-covered wires and ca- 
bles, standard cables, galvanized-iron 
wire, magnet, annunciator and office 
wires, and various types of lamp cords, 


Terry Steam Turbine Company, Hart- 
ford, Conn., announces that it has just 
finished one of the largest months of 
its history in points of orders received. 
In properly to take care of this 
business and possible future business, 
additional machine tools have been in- 
stalled, increasing the capacity of the 
plant per cent. 


approximately 25 
Wagner Electric Manufacturing Com- 


order 


pany, St. Louis, Mo., has recently is- 
sued bulletin No. 105, devoted to cen- 
tral-station transformers. This bulletin 
gives a complete description of these 


transformers as well as theoretical data 


on core loss, copper loss, temperaturé 
rise, efficiency, regulation, parallel op- 
eration, etc., the latter being of great 
service and convenience as a general 
reference. Numerous excellent illus- 
trations are included, and detailed de- 


scriptions are given of all parts of the 
transformers, including outlet bushings, 
voltage taps, insulation, and cutouts. 
The Electric Controller & Manufac- 
turing Company, Cleveland, O., has re- 
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B. Goldsmith and H. L. Fleet, all of 
Cutchogue, N. Y. 

ROCHESTER, N. Y.—Stromberg- 
Carlson Telephone Manufacturing 
Company has been granted a charter 
to manufacture electrical apparatus, 
etc. Capital $450,000. Incorporators 
are Wesley M. Angle, W. Roy Mc- 
Canne and Fred C. Goodwin, all of 
Rochester, N. Y. This is a reorgani- 
zation this well known manufac- 
turer. 


PITTSBURGH, 


of 


PA—T. K. H. Sign 
Manufacturing Company, the object of 
which to manufacture electric signs 
and other signs of all descriptions, has 
been incorporated in Pittsburgh, under 
the laws of Pennsylvania, with a capital 
stock of $5,000. The incorporators are 
Leon S. Klein, Morton H. Herzog, and 
Eugene B. Strassburger, all of whom re- 


18 


side in Pittsburgh. 2. 
DATES AHEAD. 
American Society for Testing Mate- 
rials. Seventeenth annual meeting, At- 
lantic City, N. J., June 30-July 3. Secre- 


tary, Edgar Marburg, University of Penn- 
sylvania, Philadelphia, Pa. 

(American Electrochemical Society. 
Twenty-sixth general meeting. Niagara 
Falls, N. Y., October 1-3. Secretary, Jo- 
seph W. Richards, South Bethlehem, Pa. 

American Institute of Electrical Engi- 
neers. Pacific Coast convention, Spokane, 
Wash., September 9-11. Secretary, F. L. 
Hutchinson, 29 West Thirty-ninth Street, 
New York, N. Y 

National Electrical Contractors’ Asso- 


cently issued a reprint of a very interest- 
ing article entitled, “Lifting the One Hun- 
dred and Thirty-Million-Pound Quebec 
Bridge,” by H. F. Stratton. This article, 
which appeared in the December, 1913, 
issue of the Engineering Magazine, de- 
scribes the construction methods employed 
in erecting the new Quebec bridge. Many 
exceeding difficult problems attending 
erection, required special methods of con- 
struction and erection, involving the use 
of many controllers for huge erecting 
hoists, towers, etc. 


Ward-Leonard Electric Company, 
Bronxville, N. Y., takes considerable 
pride in the approval of its Nodaz ve- 
hicle-headlight device by the Chicago 
Board of Motor Vehicle Headlight In- 
spection. This Board an offshoot 
of the Chicago Department of Police, 
and has been authorized by municipal 
ordinance to inspect motor-vehicle- 
headlight equipments and permit the 
use of those only that meet with ap- 
proval. This regulation has been de- 
veloped in accordance with the agita- 
tion to minimize the dangers resulting 
from the excessive glare of automobile 
headlights. 


is 


The Electric Storage Battery Com- 
pany, Philadelphia, Pa., has received an 
additional order for 650 sets of Iron- 
clad-Exide batteries for locomotive 
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ciation of the United States. Annual con- 
vention, Cadillac Hotel, Detroit, Mich 
July 15-18. Secretary, G. H. Duffield. 41 
Martin Building, Utica, N. Y. 

Ohio Ekectric Light Association. An- 
nual convention, Cedar Point, O., July 21- 
24. Secretary, D. L. Gaskill, Greenville, 
O 

Southeastern Section, National Electric 


Light Association. Annual convention, 
Isle of Palms, Charleston, S. C., August 
19-21. Secretary, A. A. Wilbur, Colum- 


bus, Ga. 

American Peat Society. Annual meet- 
ing, Duluth, Minn., August 20-22. Secre- 
tary, Julius Bordello, 17 Battery Plac 
New York, N. Y. 

New England Section of the National 
Electric Light Association. Sixth annual 
convention, Narragansett Pier, R. I., Se; 
tember 2-4. Secretary, Miss O. A. Bur- 
siel, 149 Tremont Street, Boston, Mass 

Pennsylvania Electric Association. An- 
nual convention, Eagles Mere, Pa., Sey 
tember 8-11. Secretary, S. E. P 
Bloomsburg, Pa. 

International Association of Municipal 
Electricians. Annual convention, Atlan- 
tic City, N. J.. September 15-18. S«¢ 


tary, C. R. George, Houston, Tex 

Electric Vehicle Association of Am 
ica. Fifth annual convention, Philadel 
phia, Pa., October 19-21. Secretary, A. J. 
Marshall, 29 West Thirty-ninth Street 
New York, N. Y. 

Missouri Electrical Contractors’ Ass 
ciation. Annual convention St. | 
Mo., July 11. Secretary, A. J. B 


Kansas City, Mo. 





headlight service from the Southern Pa 
cific Railway Company. With the pre- 
vious order received several months ago, 
this makes a total of 946 sets or 2,838 
cells of type 13-MV Ironclad-Exide bat 
teries which will be used in this class 
of service by the Southern Pacific Rail- 
way Company. The ruggedness of this 


type of battery, its long life and the fact 
that it can be operated for long periods 
without cleaning, makes this battery 
well adapted to the severe requirements 
in this class of railway work. 

General Electric Company, Schenec- 
tady, N. Y., has recently issued its bul- 


letin, No. 41,302, which covers a complete 
line of standard polyphase induction mo- 
tors. The characteristics of the diffe: 
forms of these motors are analyticall 

scribed, and the windings used for \ 
classes of service are shown. The 
illustrations show in detail the construc- 
tion of the component parts of the mo- 
tors, and the bulletin also illustrates 

describes the various types of compe! 
tors and control apparatus required. Sev- 
eral plates of repair parts are give! 
well as a suitable index to the bulletin. 
Bulletin No. 48,010, which is another re- 
cent publication, is devoted to the use of 
electricity in the shoe and leather indus- 
try. This is a bulletin of 32 pages, which 
considers, in considerable detail, the sub- 
ject of electric drive in shoe factories and 


ous 


ca- 


as 




















june 27, 


1914 
tanneries. There are numerous illustra- 
tions of installations in various factories 
of prominence in the East. The bulletin 
should be of great interest to those con- 
nected with this industry. Bulletins Nos. 
13.400, 43,401 and 43,402 are devoted to 
the subject of modern lighting with Maz- 
da lamps in woodworking plants, in the 
clothing industry and in machine shops 


and metal working plants respectively. 
These bulletins describe the various lamps 
adapted to this service and give sugges- 
tions as to the size and style of the units 


best suited to the greatest all-round effi- 
ciency. There are numerous illustrations 
in each bulletin, which in themselves of- 
fer suggestions to those contemplating 
installation of a modern lighting sys- 

te Another recent publication is bul- 
letin No. 46,201, which illustrates and de- 
scribes ‘single-phase watt-hour meters, 
I-14. These meters are provided 

with means for obtaining full and light- 

id adjustment. 


Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., 
I rts the receipt recently of quite a 
number of orders for the textile indus- 
try. These orders total 217 alternating- 
urrent motors, aggregating 4,546 horse- 
power, and also other equipment as fol- 
lows: Waltham Bleachery & Dye 
Works, Waltham, Mass., 13 motors 

taling 400 horsepower. Lowell Bleach- 

Lowell, Mass., three motors totaling 
100 horsepower. River Spinning Com- 
Woonsocket, R. I., seven motors 
taling 230 horsepower, and two 37.5- 
transformers with one _ three- 
City Manufacturing 


ny 


kilowatt 
panel switchboard. 
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Company, New Bedford, Mass., two mo- 
tors totaling 75 horsepower. Barre Wool 
Combing Company, South Barre, Mass., 
Shetucket 


one 100-horsepower motor. 

Company, Norwich, Conn., six motors 
totaling 105 horsepower. American 
Mills Company, Waterbury, Conn., 16 
one-horsepower loom motors with 16 
textile-type switches. American Woolen 
Company, Fulton, N. Y., three 1,160- 
kilowatt water-wheel-driven alternators, 


with three 30-kilowatt exciters and one 
75-kilowatt motor-generator exciter set, 


with a 14-panel switchboard. Clifton 
Textile Company, Weehawken, N. J., 
nine motors totaling 95 horsepower. 


John H. Meyer & Company, Bloomsburg, 
N. J., one 75-kilowatt turbogenerator 
unit and exciter with three-panel switch- 
board, and four motors totaling 35 
horsepower. Pine Tree Silk Mills Com- 
pany, Philadelnhia, Pa., 72 one-half- 
horsepower textile-type loom motors 
with 72 textile-type switches. J. & J. 
Dobson, Philadelphia, Pa., one 470-kilo- 
watt low-pressure turbogenerator unit; 
one Westinghouse Le-Blanc barometric 
condenser; two motors totaling 500 
horsepower; one 25-kilowatt  turbine- 
driven exciter; one 16-kilowatt motor- 
generator exciter set; one six-panel 
switchboard. William H. Taylor & Com- 
pany, Allentown, Pa., seven motors total- 
ing 75 horsepower. Pennsylvania Tex- 
tile Company, York, Pa., one 562-kilo- 
watts belted alternating-current gener- 
ator; one 22.5-kilowatt belted exciter: 23 
motors totaling 600 horsepower. The 
Barnesville Manufacturing Company, 
Fairmont, W. Va., 10 motors totaling 90 
horsepower. Norfolk Collar & Pad 
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Company, Norfolk, Va., 11 motors total- 
ing 134 horsepower. Orr Cotton Mills, 
Anderson, N. C., one 1,000-kilowatt 
turbo-generator unit; one 10-kilowatt 
turbo-exciter set; one Westinghouse Le- 
Blane condenser; one 12.5 kilowatt mo- 
torgenerator exciter set; one four-panel 
switchboard. Cliffside Mills, Cliffside, 
N. C., one 375-kilowatt turbogenerator 
unit with exciter; one 125-kilowatt tur- 
bogenerator; one 18-kilowatt generator; 
two motors totaling 480 horsepower; one 
four-panel switchboard. Flint Manufac- 
turing Company, Gastonia, N. C., two 
200-kilowatt transformers with  two- 
panel switchboard; 14 motors totaling 
300 horsepower; 13 oil circuit-breakers. 
Brown Manufacturing Company, Con- 
cord, N. C., 10 motors totaling 290 horse- 
power; 6 oil circuit-breakers; four auto 
starters. Aurora Cotton Mills, Burling- 


ton. N. C., three 100-kilowatt, 22,000-volt 
outdoor transformers and one outdoor 
substation complete; also 11 motors 


totaling 240 horsepower. Pelzer Manu- 
facturing Company, Pelzer, S. C., two 
100-horsepower motors; two 300-kilowatt 
transformers; one four-panel switchboard. 
Lang Manufacturing Company, West 
Point, Ga., 13 motors totaling 275 horse- 
power; three 100-kilowatt and one 15-kilo- 
watt 11,000-volt transformers, with three- 
panel switchboard and one set electrolytic 
lightning arrester. The Westinghouse 
Electric & Manufacturing Company also 
reports the following orders received for 
paper-mill equipments. S. D. Warren & 
Company, West Brook, Me., five 150- 
horsepower motors. J. E. Henry & Sons, 
Lincoln, N. H., one 125-horsepower mo- 
tor. 


Record of Electrical Patents. 
Issued by the United States Patent Office, June 16, 1914. 


1,099,909. Apparatus for Testing 
Storage-Battery Circuits. C. E. Beach, 
assignor to G. O. Knapp, New York, 
N.. 3 \ voltmeter-ammeter system 
with special grot'ad connections. 

1,099,912. Telegraph Key. R. C. 
Brittin, Norwich, Conn. Includes 
means for locking key. 

1,099,914. Advertising Device. J. 
Buckley, assignor to A. Summer, East 
Cambridge, Mass. A motor-operated 
automatom. 

1,099.915. Key Plunger Unit. E. 
B. Craft, assignor to Western Electric 


Co., New York, N. Y. A _ plunger 
switch. 

1,099,960. Electric Converter. C. 
Irving Zimmerman, J. G. Zimmerman, 
administrator, assignor to General 


Electric Co. A combination of mer- 
cury rectifiers and storage batteries. 
1,099,968. Protective Device. E. E. 
Ff. Creighton, assignor to General 
Electric Co. A number of aluminum- 
ell arresters with special connections. 


1,099,986. . Outlet or Junction Box. 
G. A. Lutz, New York, N. Y., and C. 
C. Sibley, Perth Amboy, N. J. has sid- 


ng caps over outlet openings. (See 


cut. ) 


1,099,987. Outlet or Junction Box. 
G. A. Lutz, Plainfield, N. J. A modi- 
cation of 1,099,986. 

1,099,988. Electric Flat Iron. C. P 


Madsen, assignor to The Michigan 
Stove Co. Covers details of fibrous 
insulation. 


1,099,998. Submarine Signaling Ap- 
paratus. J. Schiessler, Baden, near 
Vienna, Austria-Hungary. A  com- 





bined wireless-telegraph and _ sub- 
marine signaling system. 
1,099,999. Electrical Heater. W. S. 


Sheppard, Colorado Springs, Colo. A 
water heater. 

1,100,002. Head for Insulating Ma- 
chines. L. Van Ness, Akron, O. For 
applying plastic insulation. 





1,100,014. Overhead Contact Shoe 
for Electric Railways. G. Gibbs, New 
York, N. Y., and E. R. Hill, East 

Vet 
1,099,986 Outlet Box. 
Orange, N. J A pantograph shoe 


with retractable end portions. 
1,100,063. Timing Device for X-Ray 
Tubes and Similar Apparatus. C. F. 


Fayer, assignor to Wappler Electric 
Mfg. Co., New York, N. Y. Contact 
making and breaking device. 


1,100,116. Testing System for Tele- 
phone Party Lines. C. C. Bradbury, 
assignor to Stromberg-Carlson Tele- 
phone Mfg. Co., Rochester, N. Y. 
Covers details. 


1,100,117. Electromagnetic Musical 
Instrument. G. Breed, Philadelphia, 
Pa., assignor to Lyrachord Co., New 


York, N. Y. An electric piano. 
1,100,134. Controller. C. A. Jacob- 
son, assignor to Kaestner & Hecht 


Co., Chicago, IIl. A contactor con- 
trol panel. 
1,100,139. 
Automatic Cable Reel. 
Columbus, O., assignor to 
frey Mfg. Co. A_ motor-operated 
cable reel. 

1,100,140. Automatic Cable Reel. 


W. S. Mayers, assignor to The Jef- 


Electric Locomotive with 
W. S. Mayers, 
The Jef- 


frey Mfg. Co. A modification of 1,100,- 
139. 

1,100,167-8. Telegraph Key. A. H. 
Adams, assignor to Western Electric 


Co. Has a number of contacts. 

1,100,188. Electromagnetic Device. 
B. Liebowitz, New York, N. Y. A 
polarized relay. 


1,100,191. Electric Furnace. W. F. 
McNabb, Pittsburgh, Pa. An elec- 
tric-arc crucible furnace. 

1,100,207. Semaphorical Direction 
Indicator. G. F. Watts, Brooklyn, N. 
Y. An electrically operated semaphore. 

1,100,225. Electric Testing Appara- 
tus. J. H. Conlon, Union, Ore. A 


compact battery, resistance and signal- 


lamp arrangement. 
1,100,243. Railway Signal Appa- 
ratus. G. Jackson, Jr., Hobokus, N. J. 


A track-operated signal. 

1,100,253. Electric Switch. A. N. 
Petit, West Orange, N. J. A _ pull- 
chain socket with extender. 

1,100,257. Automatic Regvlator for 
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Motor Driven Pumping Apparatus. R 
H. Rice, assignor to General Electric 
Co. Automatic electrical control of 
motor-driven pump. 

1,100,262. Means for Handling and 
Distributing Parcels, Bales, Loads and 
Other Articles. A. G. Seaman, Bow- 
den, England. A_ remote-controlled 
electric system. 

1,100,268. Interlocking 
Trolleys. S. B. Stewart, 
nectady, N. Y., assignor to 
Electric Co \ combination 
and pantograph. 

1,100,280. Method of and Apparatus 
for Indicating the Speed of Electric 
Motors. FE. F. W. Alexanderson, as- 
signor to General Electric Co. Con- 
sists of simultaneously measuring and 
indicating voltage across armature and 
field terminals. (See cut.) 

1,100,290. Method of and Apparatus 
for Electrolyzing Liquids. H. H. Dow, 
assignor to The Dow Chemical Co., 
Midland, Mich. An electrolytic ap- 
paratus 

1,100,294. System for Preventing 
Shaft Voltages or Bearing Currents in 
Electric Machines. W. Frick, assignor 
to General Electric Co. Depends on 
setting up counter voltage. 

1,100,300. Attachment for the 
Switches of Electric Lamps. A. Hers- 
kovitz, Chicago, Ill A chain attach- 
ment for key sockets. (See cut.) 

1,100,336. Miner’s and Like Electric 
Safety Lamp. P. Wolf, Zwickau, 
Germany An incandescent lamp. 

1,100,340. Potential Regulator for 
Dynamo-electric Machines. V. G. Ap- 
ple, assignor to The Apple Electric 
Co., Dayton, O. Means for intermit- 
tently interrupting field resistance. 

1,100,357. Telegraphic Transmitter. 
P. D. Delany, South Orange, N. J. An 
automatic transmitter. 

1,100,382. Signaling System. 
Levison, assignor to Chicago 
Co., Chicago, Ill. A _ hospital 
ing system. 

1,100,383. 
mer, assignor to 
Q, An electric 
ing means. 

1,100,385. Control System for Auto- 
matic Telephone Switches. F. R. Mc- 
Berty, assignor to Western Electric 
Co., New York, N. Y. Includes use 
of driving motor. 

1,100,407. Electric Control System. 
H. A. Steen, assignor to Allis-Chal- 
mers Mfg. Co. A disk contact-making 
device, 

1,100,408. Interbraced Pantograph 
Trolley. J. A. Townsend, Pasadena, 
Cal. Pivotal axes in parallel planes, 
the axes being in angular relation. 

1,100,413. Selective Impulse Trans- 
mitter. .J. A. Wotton, assignor to 
Western Electric Co., New York, N. Y. 
A disk impulse transmitter. 

1,100,428. Circuit-Controlling De- 
vice. C. C. Graves, assignor to Wes- 
tern Electric Co. A vibrator. 

1,100,437. Fixture-Supporting At- 
tachment. W. Lutz and A. D. Doe, 
Chicago, Ill. A metallic bar suspen- 
sion 

1,100,480. Telephone 
W. M. Harlson and J. F. 
Dallas, Tex. Includes use of 
lamp with automatic telephone 
strument. 

1,100,485. 
J. F. Kelly, 
electrically operated 
ments. 

1,100,501. Electromagnetically Con- 
trolled Keyboard for Perforating Ap- 


Overhead 
Jr., Sche- 
General 
trolley 


M. 
Signal 
signal- 

Lori- 
Piqua, 
test- 


Thermostat. G. W. 
W. R. Keve, 


thermostat with 


Equipment. 
Pilkington, 
signal 
in- 


Shield for Circuit Closers. 
Pittsfield, Mass. For 
musical instru- 
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B. Soldatencow, Paris, 
solenoid-operated device. 
Electric Outlet Fitting. G. 
assignor to The Bryant 
Bridgeport, Conn. A con- 


paratus. 
France. A 

1,100,505. 
B. Thomas, 
Electric Co., 
cealed-lamp fitting. 

1,100,515. Electric Switch. J. M. 
S. Anderson, assignor to The Perkins 
Electric Switch Mfg. Co., Bridgeport, 
Conn. A snap switch with provision 
to insure operation upon wearing 
away of parts. 

1,100,542. Trolley Guard. R. Dac, 
Passaic, N. J. Pivoted horns extend 
beyond trolley wheel 


1,100,556. Electrical Egg Tester. A. 








1,100,280.—Speea Indicator. 


E. Graves, Lenexa, Kans. An incan- 
descent-lamp tester. 
1,100,567. Dynamo-Electrical Ma- 
chine. W. Horr, Erdington, Birming- 
ham, England. An interpole dynamo. 
1,100,584. Means for Regulating 
Electric Lamp Circuits. H. Leitner, 
London, England. An automatic 
rheostat. 
1,100,585. 
C. Lillibridge, 
Covers details 
1,100,633. Alarm Lock. 
Honolulu, Hawaii. An 
alarm. 
1,100,644. Electric Train-Control 
System. A. J. Allard, Richmond, Va., 
assignor of one-third to T. F. Green 


£1. 


Electric Heating Coil. C. 
Hutchinson, Kans. 


C. C. Tuch, 
electric-bell 

















1,100,300.—Key Attachment. 


and one-third to D. R. Creecy, Jr. A 
solenoid-control system. 

1,100,648. Electric Agitator. H. F. 
Bennett, Chicago, Ill. Covers details 
of soda-fountain agitator. 

1,100,650. Spark-Plug. W. M. T. 
Besson, Selma, Ala., assignor of one- 
half to H. A. Vaughan. Covers de- 
tails. 

1,100,651. Alternating-Current Mag- 
neto for Ignition and Combustion En- 
gines. G. A. Briggs, Elkhart, Ind. An 
ignition generator and _ circuit-break- 


er. 
1,100,680. Socket or Base of Trolley 
Poles for Electric Traction Systems. 


E. M. Munro, London, England, as- 
signor of one-half to The R. E. T. 
Construction Co. Covers details. 

1,100,681. Electric Lock and Al»rm 
Apparatus. QO. Nitsch, Harburg-on- 
the-Elbe, Germany. A door lock and 
bell alarm. 

Reissue, 13,748. Original, 
Insulator. J. Ellis, St. 
Covers details of shape. 


1,029,980. 
James, Mo. 
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Reissue, 13,750. Origin»l, 1,016,268 
Circuit-Controlling Device. \W.’ B 
Hughes, assignor to Elevator Supply 
& Repair Co., Chicago, Ill. An ay- 
tomatic circuit closer. 

Reissue, 13,753. Original, 1,056,921 
System of Control for Dynamo-Elec- 
tric Machines. J. N. Mahoney, assion- 
or to Westinghouse’ Electric Mig 
Co. A liquid-rheostat control. 


Patents Expired. 

The following United States electrical] 
patents expired June 22, 1914- 

584,785. Electric Gas-Lignting | 
Extinguishing Apparatus. G. F. Kri 
ger, Kiel, Germany. 

584,798. Burglar Alarm. H. M. Sut 
ton and W. L. Steele, Dallas, Tex. 

584,810. Telephone Transmitter 
S. Barnum, Chicago, III. 

584,819. Telephone Annunciator, | 
Bell and Fire Alarm. M. Garl, Ak 
Ohio. 

584,823. 
sulator. 

584,843. 
tric Circuits. 
land. 

584,848. Electromagnet. C. 
tian, Milton, Pa. 

584,853. Therapeutic Electric - Cur 
rent Generator. E. W. Chellis, Eric 

584,856. Controller for Electric M 
tors. H. P. Davis, Pittsburgh, Pa. 

584,867. Arc-Lamp Carbon. T. 
Foote, Chicago, Il. 

584,868. Telephone. J. T. Gent, 
W. Staveley and I. H. Parsons, Leic« 
ter, England 

584,871. Telephone 
Gordon, Massillon, O. 

584,873. Electric Railway. F. 
Hunter, Cranford, N. J. 

584.879. Coin-Freed Electric Meter 
G. Knight and G. Ellis, Southsea, Eng- 
land. 

584,911. Electric-Railway System. G 
Westinghouse, Jr., Pittsburgh, Pa. 

584,912. Brush Holder for Dynamos 
J. H. Yearsley, Philadelphia, Pa. 

584,918. Electric-Railway Trolley. E. 
M. Bentley, New York, N. Y. 

584,936. Electric Conductor. I. \\ 
Henry, New York, N. Y. 

584,957. Electrotherapeutical Appa 
ratus. F. J. Patten, New York, N. \ 

584,983. Electric Arc Lamp. A. Bu- 
reau, Brussels, Belgium. 

585,018. Mining Machine. H. H 
Bliss, Washington, D. C. 

585,019. Apparatus for Electric Ther 
mal Treatment of Metals, Ores, Etc. G 
D. Burton, Boston, Mass. 

585,030. Magnetic Circuit-Breaker 
W. E. Harrington, Philadelphia, Pa 

585,026. Tieless Insulator. R. Delery, 
New Orleans, La. 

585,040. Method of Melting Iron b 
Means of Electricity. C. G. P. De Laval 
Stockholm, Sweden. 

585,047. Conductor for Underground 
Electric Railways. C. Petersen, Sa! 
Francisco, Cal. 

585,072. Auxiliary Fire-Alarm Sys- 
tem. R. E. Alexander, Yonkers, N. 

585,137. Multiple - Filament - Regul 
ing Incandescent Lamp. C. Truitt, ¢ 
lumbia, Mo. 

585,138. Electrical Alarm for D: 
Locks. P. V. Vandervelde, Corona, 
eo 

585,160. 
Electric Welding. 
town, Pa. 

Reissue. 11,613. Insulated Support 
for Contact Rails. A. Hanson and J. R. 
Chapman, Chicago, III. 


Combined Bracket and 
G. W. Mead, Shellsford, Te: 

Automatic Switch for Ek 
R. Belfield, London, En 


F. B 


Bracket. A. \ 


\ 


Method of and Machine { 
R. D. Eyre, Joh 
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“Just the Box I’ve Been 
Looking For” 


That’s what more than one contractor has said when he installed 
for the first time the electrically welded 


ren 
~ 


seeeeees 


sr 


Security One Piece: Boxes 


That’s what you'll say, too, when you use them. 
ey are practically indestructible, knockouts are 
ly removed and they cost less than the old style 
ooden cabinet asbestos lined. Put Security on 
ur next box order—you’ll wish you had done it 
voner. 


Did you get Box Bulletin No. 7? It’s yours for the asking. 


THE F. BISSELL COMPANY 
TOLEDO, OHIO 

























These Books are Valuable in Helping 
You Select the Right Power 
Plant Specialties 


A copy of our catalog and Bulletin No. 101 descriptive of indoor, 
outdoor and pole top disconnecting switches sent upon your request. 
The High Tension specialties of every description listed in the catalog 
are sold under our guarantee and shipped immediately upon receipt of 
your order. 


ELECTRICAL ENGINEERS EQUIPMENT Co. 
711-715 West Meridian St., Chicago 
Northera Llectric Company Canadian Agents 


Write 
for this 
catalog 






You'll find the data, tables and 
general! information of decided value 








Write 
for this 
bulletin 














Handy Book to have on your desk 
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Electrical Supplies 


of any kind furnished by us at the lowest market prices. The following list will give = 
an idea of the material and supplies carried in stock. 








Cut-outs Motors ' 
Portable Lamps Luminous Radiators 
Washing Machines Wires 

Brushes ynamos — 

Flat Irons Chafing Dishes 

Ds Cords 


Phone Randolph 1280 
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Switches Globes 

Hylo Lamps Sockets 
Toasters Heating Pads 
Cables 


Dynamo Parts Cc 
Cigar Lighters ~ 


Miniature, Decorative, Tungsten and Carbon Lamps 
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acuum Cleaners 


Vv 
bons 
Carling } Iron Heaters r) 


Commonwealth Edison Company iy 


120 West Adams St. 
CHICAGO 








In the FACTORY or PLANT where 
Perfect Insulation is of 
Practical Value 


MICANITE 


TRADE MARK NAME REGISTERED 


is the standard of efficiency, durability and economy. 
It is made from pure, imported, soft mica, with a 
minimum amount of cement. 








Write for samples and prices 


MICA INSULATOR COMPANY 


NEW YORK and CHICAGO 


Separable Moulded Attachment Plug 


N. E. C. Standard 
660 Watts 250 Volts 


A small separable plug made of black moulded 
material under great pressure. The smoothly 
finished surface has the appearance of hard 
rubber. It is extremely tough, so is not easily 
broken. 


The terminal contacts of the plug are set so 
deeply into the moulded material that it is 
impossible to short circuit the plug. The cap 
terminal contacts are heavy and when inserted 
into the plug make a strong rubbing contact. 
Ample space is provided in the cap for securely 
knotting the cord. 

Sample plug mailed without cost to anyone in- 
terested if mention is made of this publication, 


MANHATTAN ELECTRICAL SUPPLY CO. 


New York yty 





St. Louis 


1106 Pine St. 


San Francisco 
604 Mission St. 








“UNION” 
KEY SOCKETS 


embody the only improvement made 
in key sockets in years. The por- 
celain part has been especially 
strengthened. Our method of at- 
taching shell and cap is not ap- 
proached by any other type; it per- 
mits instant changing of shells. N. 
E. C. Standard, Edison Base, 250 


volts. 


“Union Made Means Well Made” 


Send for Prices and Samples 


UNION ELECTRIC Co. 


Hamilton Ave. Trenton, N. J. 








Insulating Varnishes 


P& For all classes of work, 
also the old P & B 
COMPOUND and P & B TAPE 


such as you have always used. 
WRITE FOR BOOKLET No.3 


The Standard Paint Co. 


100 William St., New York 
Chicago Boston er 

















BLAKE 
Specialties 





BLAKE SIGNAL & MFG. CO. 





x4 Insulated 
Staples i i 
S — STAPLES best for wiring. 
TUBE FLUX best Flux for 
ae “1900 soldering. 


Write for Samples 







Pat. Feb. 4, 1908 


a 
WOTE ALUMINUM TIP, 


FULL size OF TUBE, 1x 6% 


251 Causeway St., BOSTON, MASS. 





WILLAR 





STORAGE For ALL PURPOSES 
BATTERIES — 


Manufactured by 
THE WILLARD STORAGE 
BATTERY CO. 


CLEVELAND, - OHIO 
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It Pays to Specify—Use 
and Sell 


“DIAMOND H” 
SWITCHES 


They represent 18 years experience in quality 
switch building. They are as nght as we can 
make them. 


Catalog describes over 70 styles—Ask for it. 


The HART MFG. COMPANY 
HARTFORD, CONN. 


NEW YORK BOSTON CHICAGO PITTSBURGH DENVER 
SAN FRANCISCO SEATTLE TORONTO LONDON, ENG. 
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Why you should use 


Burke Horn Gap 
Switches 


be sectionalized. 


connect in case of fire. 


load. 


of service. 


Railway & Industrial 
Engineering Co. 


Pittsburgh, Pa. 


Address correspondence 
y eS Sis Works Office, Greensburg, Pa. 




















BECAUSE— Every transmission line should 


BECAUSE— Provision should be made out- 


side every sub-station to dis- 


BECAUSE— They are adapted to this serv- 


ice. They open under heavy 


BECAUSE— You can obtain nothing better 
than the Burke Switch which 
has been refined through years 
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TEES ELBOWS 
DNNECTED 
wiTH NO.456 
} COUPLING |¢ 


























For Display Case 


be sure to use 


“National” Metal Molding 


[he ideal material to use when you wire a dis- 
play case is “National” Metal Molding. 


How one contractor made an excellent looking 
job—and avoided all mutilation common to the use 
of other materials—is illustrated above 


“National” Metal Molding was carried up on the 
wood corner mold from a floor box connection un- 
derneath the case. The inside face of the corner 
mold had been made at an angle of 45° so when a 
No. 338 Internal Elbow was installed to turn out 
onto the ceiling a No. 437, 45° Flat Elbow was used 
to connect with the No. 335 Tee. Fitting Coupling 
No. 436 was used to make these connections be- 
tween the two elbows and the Tee. 

The case was semi-panelled from the No. 335 Tee, 
as shown, and four 100-watt Tungstens installed 
with No. 356 Receptacles. 

\ 96-page illustrated handbook covering the in- 
stallation and assembly of “National” Metal Molding 
and fittings sent free upon request. 


National Metal Molding Company 


1106 Fulton Bldg. Pittsburgh 
New York Boston Chicago 
Atlanta San Francisco Denver 
Portland Los Angeles Seattle 


UNION FUSE 
250 — 0 


wus ans 
CHICAGO FUSE 
MFC COMPANY 


Fuses Are Like Insurance 


If they disappoint you it is usually too 
late when the fact is discovered, hence, the 
importance of previous investigation. 


The “Union” Fuse 


is made from high-class materials, by skilled 
labor. 


Tubing is of hard fibre and closely 
fits the caps. 

Caps are securely attached. 
Blades have rounded edges. 
Indicator is positive. 

Rating is accurate and reliable. 


If you are not now one of the host using 
“UNION?” fuses, why not? There is no bet- 
ter fuse made. 


CHICAGO FUSE MFG. CO. 


CHICAGO NEW YORK 











Protected Service ° 
Remote Control Switches 
THE PALMER ELECTRIC & MFG. C0. 


(Cer. Franklin and Congress Sts.,) Boston, Mass. 


Write for descriptive circalars 








TRADE MARKS THAT GUARANTEE QUALITY 


Electric Railway Line Material, Charging Plugs and 
Receptacles, Ajax Lightning Arresters, Switches and 
Switchboard Appliances, Automatic Time Switches. 


(AN Albert & J. M. Anderson Mfg. Co. 
y .“ Established 1877 
4 289-293 A St. Boston, Mass. 


rnd 








We Finance 


Extensions and Improvements 


to Electric Light, Power and Street Railway proper- 
ties which have established earnings. If prevented 
from improving or extending your plant because no 
more bonds can be issued or sold, or tor any other 
reason, correspond with us. 


Electric Bond and Share Company 
(Paid-up Capital and Surplus $12,500,000) 
71 Broadway New York 


Dealers in Proven Electric Light, Power and 
Street Railway Bonds and Stocks 
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Useful Information onStorage Battery Locomotives 


We have just published a new 20 page technical bulletin on the subject of storage 
battery locomotives. It is not merely a description of our apparatus but contains much 
valuable data as well as methods of determining the proper size of battery for storage 
battery locomotives in any given service. 

It also gives information on the ‘ fronclad=Exidc’’ Battery, which has shown 
such satisfactory results in storage battery locomotive service. 

A copy of this bulletin can be secured on request to our nearest sales office. 


THE ELECTRIC STORAGE BATTERY CO. 


New York Boston Chicago PHILADELPHIA, PA. Denver Portiand, Ore. San Francisco 
St. Louls Cleveland Atlanta Rochester 1888-1914 Seattle Detroit Los Angeles Toronto 
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2 Rosettes ” 


Why not sell more day-current? 
SIMPLEX ELECTRIC IRONS 
A complete line of two-piece, 
K-W and one-piece. 





make a strong appeal to the housewife for 
Summer use. There must be many homes 
in your territory in which a Simplex Iron 
could be sold, if its advantages were 
known. 

You do yourself a good turn every time 
you recommend and sell a Simplex Iron, 
It blazes the path for other Simplex goods 
and larger use of day current. 


= SE 





None better. All shown in catalogue No. 10. 4 2 . 
Simplex Electric Heating Co. 
Manufacturers of Everything for Electric Heating and Cooking 
Cambridge, Mass. 

15 8.Desplaines St. ,Chicago; 612 Howard 8t., San Francisco; Belleville,Ont. 
Member of THE RICE LEADERS OF THE WORLD ASSOCIATION 


moo 





The Trumbull Electric Mfg. Co. 


Plainville Connecticut 





















ATTMNUNMMMOMA 











<= Che old, expensive, 
unsightly, unsafe way; 
secondary wires strung 
on cross arms. 


A new Hubbard Catalog contains the most complete 
high tension transmission line data published. 
Write for a free copy. 

















Ghe modern way—> 


Peirce Secondary Racks 


neat, inexpensive, rugged, sightly, trouble- 
proof—the way that is good construction 
and economy. 


The Hardware MAK ES the line— 
Hubbard makes THE Hardware 


HUBBARD @ COMPANY, Pittsburgh 
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(jeneral Jevices & fittings ©. 


DESIGNERS, ENGINEERS AND MANUFACTURERS OF 


High and Low Tension Station Devices 


PORCELAIN FOR ANY VOLTAGE OR CONDITION 


BUS BAR SUPPORTS, COPPER FITTINGS 
INSULATIN ALLEABLE PINS 
G PILLARS, FLOOR, WALL AND 
CLAMP FITTINGS FOR COMPARTMENT TUBES 
SWITCHBOARD AND AND BUSHINGS. 
PANEL MOUNTINGS. WE GIVE QUALITY. 
) L . — - 


ALL TYPES DISCONNECTING SWITCHES 
ALL VOLTAGES 


817-25 West Washington Boulevard, Chicago, IIl. 








AUTOMATIC Use it on direct or 


alternating current 


The name stands for quality as applied ‘Tt; . 99 
to washing machines. Considering Sim- Wille 
plicity, Mechanical Operation, Materials, y 
Workmanship, Character of Work, Con- 
venience, Ease and Safety, the AUTO- P t bl 
MATIC will score 100 per cent. If it or a eS 
does pet. me - our expense. And yet e 
it sells at a medium price. E] trl 

It yields a fair profit on the initial sale, ec Cc 
a steady income from the sale of current e 
and big dividends in the friendship of D ll 
yoar customers, Yi 

Ask for Bulletin 101 (handsome book) 
and get full particulars. Powerful, light and compact; 
cooled by fan; made in sev- 
eral sizes of different capacities. 

- Wound for 110 or 220 volts. 

. . " - Write for booklet describing this 
Automatic Electric Washer Co., Inc. \\::/ yy 
l oma 9 e * Hi | driven devices and list of prom- 


inent users. 


Newton, Iowa Neeser] ’ James Clark, Jr., Electric Co. 








518 W. Main St. Louisville, Ky. 








Lowest Priced Refillable Fuse is the GeMNG ENSULATIOD STAND ARD 
MONARCH a |’ ~ HEAT RESISTING 


an — va MOLDED INSULATION 
ia -_ Made By Specialists 


Exclusively Devoted 


To Solving Your Mold- 
100 blowouts of the ordinary non- . bl ‘ 
refillable fuse --> | $12.00 ing Problems 
a WHY NOT PROFIT BY OUR EXPERIENCE? 
MONEY TALKS GET OUR PRICES ee 


MONARCH REFILLABLE FUSE CO., Inc. HEMMING MANUFACTURING co. 
GA 


1048 Jefferson Street Buffalo, N. Y ELD. NEW JERSEY 





100 blowouts 30 amp. 600 volts - -—» | 50 
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ECONOMY 


1O0"AmP 250 V. 


Eight dollars, two and one-half 


cents, goes into your pocket ewery 
twenty-fifth blowout of 


ECONOMY Ucrmase FUSES 
that heretofore went toward pur- 
chasing new non-refillable fuses. 


Some saving, eh? Figure how many blowouts 
you have a month and see how soon this eight 
dollars two and a half cents every twenty-five 
blow outs would amountto considerable money. 
And positive electrical protection is always 
afforded by Economy renewable cartridge 
fuses. They are obtainable in Knife blade and 
ferrule types, with the recently perfected Econ- 
omy ‘*‘Drop-out’’ Renewal LinKk—the greatest 
step in advance since the manufacture of fuses. 
The fusible element drops out of the circuit in 
metallic form when the fuse operates—even on 
heavy overloads. 

Why continue paying $10.124 for every twenty-five blow- 
outs of an ordinary non-refillable fuse when twenty-five - 
blow outs of an Economy 100 ampere, 250 volt renewable 
cartridge fuse cost only $2.10. 

Vour yearly fuse maintenance cost may be reduced three- 
quarters to four-fifths by using Economy fuses—and we 
twill be only too glad to send literature substantiating this 


claim and a list of prominent users who have found real 
economy in Economy renewable cartridge Fuses. 


Ask for Bulletin No. 8. 


Economy Fuse & Mfg. Co. 


Hinzie and Orleans Streets Chicago 
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“BUCKEYE” (Jc 


Electro Galvanized 


UNDERWRITERS TERN COND, 
Mm LABORATORIES AY oe 
INSPECTED Py 


Black Enameled 








“Buckeye” conduit is manufactured by us straight through from the ore. We know “Buckeye” 
from start to finish. Uniform good quality is assured. 

“Buckeye” conduit has sharp, clean threads and well fitted couplings insuring a true mechanical 
and perfect electrical joint. 

“Buckeye” conduit has an exceptionally tough coating that will stand all kinds of abuse without 
injury to the rust and weatherproof surface. 

Adequate and well assorted stock makes possible our guaranteed service. 





Denver, 
New York, The Western Conduit Co., 
The W. A. Bonnell Co., ‘Che 401 Sugar Building 
132 Church Street Dallas, 
San _ Francisco, The Western Conduit Co., 


Electric Agencies Co., 915 Busch Building 
247 Minna Street San Francisco, 
Boston, The Western Conduit Co., 
The Western Cendant Co., - Mission Building 
St. 


120 Franklin Stree’ 


ouis, 
a Western Conduit Co., Youn astown, Ohio. The Western Contes ‘Bank Building 


ae McCormick Bidg. Seattle, Conduit C 
sburgh, The Western Conduit Co., 
The Western Conduit Co., pei 535 Central Building 


oe The Youngstown Sat & Tube Co. ear W. MeNair Electro i 


110 Pearl St. Atlanta, 
The Western Conduit Co. 




















Friction Tape, Splicing Compound, Armature Tape 


G. M. Gest 


; CLIFTON MANUFACTURING CO., BOSTON, MASS. 
Con duct Warehouses: Boston, New York City, Buffalo, Chicago 








Engineer (> Contractor 





‘niin Rittenhouse 

xecutive es ° 

Woolworth Building Adjustable Bender 
NEW YORK Fo: %” and %” Conduit 


Cincinnati San . —— Rittenhouse Co. 
Chicago fontrea Honeoye Falls, N. Y. 


DAN a JORDAN Write for it today 
cea TAP-ONS 
ee Srerst nes The “SUNDH” 
Catalog of Electrical 
Whines bran = |. Controlling Devices 


For Direct and Alternating Currents 














edges of are 
making « neat and finished jon, 
Write for Catalogue 


' JORDAN BROS., Inc. a 
sas "a. Ge eee General Sales hanes SUNDH ELECTRIC CO., New York 


97-99-101 Warren St., New York City 


You need it—and you'll find it mighty helpful 































































Ss AFET Y’ , We have been asked—“‘VVhy 


make ‘Ruby Core’ so good, 
h Id i 
“Rup Y CORE vis wit oe oe 
d selli | ice?” 
HOUSE WIRE Our answer is “Because that 


is not the SAHTY way of get- 
ting business.’’ There is 
always plenty of price com- 
petition. But quality competi- 
tion is rare. And this Company 
prefers to get its business 
where the competition is least. 
Therefore “Ruby Core’ is 
made as we know house wire 
should be made—not merely 
to pass some arbitrary tests 
set by the Fire Underwriters. 
As a matter of fact, though 
we could make “Ruby Core” 
much more expensive, we 
could hardly make it any | 
better. The engineer who 

specifies, and the contractor 

who uses, “Ruby Core’ is 

giving client and customer the 

best value in the house wire 

market—but not the cheapest 

wire. 





















Specify 
“Safety Ruby Core” 
Rohn & Gerke, Detroit Architects 


HANSELLMAN BLDG., KALAMAZOO, MICH. House Wire 
Wired with “Ruby Core” 





SAFETY INSULATED 
WIRE & CABLE CO. 


114 Liberty St. NEW YORK 


CHICAGO BOSTON 
ATLANTA SAN FRANCISCO 





ELECTRICAL REVIEW AND 


‘NICHROME” 


A Resistance Conductor 


Highly Efficient for Electrically Heated 
Appliances, Laboratory Furnaces and 
Resistance Elements Generally 


Noa-Corrosive, Non-Oxidizable 
SPECIFIC RESISTANCE EQUAL TO MERCURY 


600 Obms per Mil. Ft. Temp. Coef. .00024 per °F. 
Melting Pt. above 2800 °F. 
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cco Gece 
National Conduit and Cable Co. 


EXECUTIVE OFFICES 
41 Park Row - - - New York, N. Y. 
Manufacturers of 
Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 
For Power, Telephone and Telegraph 











Boston Philadelphia Chicago San Francisco 








WIRES 


CABLES 
CORDS 





TRADE M MARK 


g look for the Diamond M 


ALFRED F. MOORE 


200 N. Third St. PHILADELPHIA 


NEW YORK CLEVELAND 
CHATTANOOGA 








CHICAGO BOSTON 


NEW ORLEANS 





Show Window Cord Lamp Cord 
LOWELL INSULATED WIRE CO. 
Loweil, Mass. 
N.E.C.S.Wire Telephone Wire 

















H. N. FENNER, Pres. 


New England Butt Company 


MANUFACTURERS OF 
Machinery for Insulating Electrical Wires 


Braiding, Taping, Winding, Twining, Cabiing, 
Stranding, Polishing and Measuring 
Machines. 
FINE CASTINGS A SPECIALTY 


J.P.BLAUVELT, Agt. RUSSELL W. KNIGHT, Treas. 


CABLE COVERING BRAIDERS 








304 Pearl Street, Providence, R. |., U.S. A. 





Beldon Rubber-Covered Wire 


1911 N.E.C S. 


One Conductor White—One Black 
Immediate Shipments from a Large Stock 


BELDEN MANUFACTURING COMPANY 


Offices and Factory 
2304 So. Western Ave. 
CHICAGO 














Roebling Magnet Wire 


consists of specially drawn and annealed 
copper wire, soft and true to gauge, 
covered with a smooth and uniform insu- 
lation. Furnished round, flat, square 
and in strands: 


John A. Roebling’s Sons Co. 
Trenton, N. J. 
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YEARS OF 
SUCCESS 


in holding the leadership in the field of wiring 
materials. That is the record of 


TRADE MARK 


REGISTERED U.S.PAT. OF FICI 


\ record that proves the wisdom of selecting 
ind insisting on the genuine and original flex- 
ible steel armored cable. 


Af it's BX it's Spvagus 


SPRAGUE ELECTRIC WORKS 
OF GENERAL ELECTRIC COMPANY 


Main Offices: 527-531 West 34th Street, 
New York, N. Y. 
BRANCH OFFICES: 
Chicago, Fisher Bldg.; Philadelphia, Witherspoon Blidg.; 
Boston, 201 Devonshire Street; Baltimore, American Bldg.; 
Pittsburgh, Oliver Bldg.; Atlanta, Third Nat’! Bank Bldg.; 
San Francisco, Rialto Bldg.; St. Louis, Chemical Bldg.; 
Milwaukee, Cawker Bldg.; Seattle, Colman Bldg.; Los 
Angeles, 124 West 4th Street. 








PENN 
NEW CODE 
WIRES & CABLES 
HAZARD MFG. CO. 


WILKES-BARRE, PA. NEW YORK PITTSBURGH CHICAGO 








“MULTI” 
REFILLABLE FUSES 
FOR MOTOR CIRCUITS 


Tested under all conditions of service. Free of patent infring- 
ments; made in accordance with best engineering practice,—no 
essential element missing. Powder filler, bolted end contacts with 
fusable element. High grade fibre tubing. 
Write for catalog and discounts 
MULTI REFILLABLE FUSE CO., 723 West Fulton St., Chicage 











DOLP 


INSULATED WIRE 


Notable for its uni- 
formly high quality 
and dependability. 

Atlantic Insulated Wire 


and Cable Company 


Sales Office: 120 Liberty Street, New York : 
Factory—Stamford, Conn. Commercial Code 
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WIRE 


HE dominant features which 

distinguish American Steel & 

Wire Co.’s ignition wires and 
cables are: 

A soft drawn, high-conductivity 
copper conductor composed of 
many small tinned wires stranded 
together, insuring minimum volt- 
age drop and maximum flexibility. 

A high grade insulating compound con- 
taining a large percentage of fine up-river 
Para rubber, applied in alternate layers of 
black and gray colors and treated in such 
a manner as to ensure a high insulation 
resistance and dielectric strength, great 
flexibility, strength and durability. 

A plain glazed rubber finish, or with 
either single or double covering of glazed 
cotton, closely braided over a wind of oil- 
resisting tape, then impregnated with a 
special compound which renders the 
covering both oilproof and waterproof 
and resists the destructive action of heat. 

Every foot is subject to critical inspec- 
tion and to severe electrical tests, which 
ensure perfect dielectric properties, before 
shipment is made. 

The American Steel & Wire Co.’s 
duplex primary cable serves also as an 
excellent lighting cable for automobiles 
and motor boats. 

Special attention given to the manu- 
facture of American Steel & Wire Co.’s 
ignition wires and cables to customers’ 
own specifications. 

Made by 


American Steel & Wire 
Company 


Chicago, , New York, Wercester, Cleveland, Pitts- 
burgh, Denver. Export Representative: U. S. Steel 
Products Co., 30 Church St., New York. Pacific 
Coast Representative: U. S. Steel Products Co., 
San Francisco, Los Angeles, Portland, Seattle. 
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Wired with SIMPLEX 


HE new Freight Terminal of the Soo Line in Chicago 

contains 29 miles of Simcore Wires and Cables (Nat'l 
Elec. Code Standard). Every inch received Voltage Tests 
txceeding the Underwriters’ requirements by from 33 1/3 
to 100 percent, according to size—a definite measure of 
their superiority. 


THE SIMPLEX MANUAL (1914 edition) FREE on request to Dept. B. 


SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 
201 DEVONSHIRE ST. BOSTON 
CHICAGO SAN FRANCISCO 


(48-155) 





Mr. Central Station Manager: 


@ It has been demonstrated by the central 
station at Billings, Montana, where they 
have the LARGEST INSTALLATION OF 
ELECTRIC RANGES in the United States, 
that the diversity load factor is 30 to 1. 
They have a 3000 k. w. connected stove 
load, and have never had more than 100 
k. w. of this load on their ‘‘peak.’’ 


@ This proves conclusively that the ELEC- 
TRIC COOKING LOAD is the most 
profitable one that you can have. We make 
15 different types of heavy duty ranges. 


CATALOG AND PRICE LIST ON REQUEST 





The name Hughes stands for the best in 
Electric Heating Devices 











Hughes Electric Heating Co. 


211-231 W. Schiller Street, Chicago, III. 


Canadian factory: Winnipeg 
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(entral \lation Manager 
Did you Oet 

your copy. of 


this folder ‘? 
Hf not,write 
for it and see 
aatomee ath (site 
| Pratame) apcre 2 Let 
frelps that 
is at your 
disposad = 
Including Tantefn 
slides, eleZtrotypes 
for newspaper ads, 
and street car cards. 


OP OUR 


FY Nace SA the Sy 
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Company 


Manufacturers of the 8,000,000 “Bell” Telephones 

New York Atanta Chicago Kansas City San Francisco Montreal London 
Buffalo Ruchmond Milwaukee Omaha Oakland Toronto Paris 
Philadelphia Savannah Oklahoma City Los Angeles Winnipeg Berhn 
Boston s Calgary Antwerp 
Pittsburgh 
Cleveland St. Louis 

Johannesburg Sidney St. Petersburg 


EQUIPMENT FOR EVERY ELECTRICAL NEED 
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KANDEM 


Flaming 


Are Carbons 


Positively the finest produced— 



























Do You 
Know the 







CORINTHIAN 
STANDARDS 


have been adopted by Duluth, 
Winnipeg, Jacksonville, Atlanta, 
Savannah, Minneapolis, and many 
other progressive cities? 

Send for booklet and full informa- 
tion on the design and construc- 
tion of Corinthian Standards. It 





made specially for 









Excello Flaming Arc Lamps 







helps tell “Why.” aS 
FLOUR CITY Send trial order, any dealer or direct to 
ORNAMENTAL IRON WORKS 
esaoeanienas pansy The Koerting & Mathiesen Co. 
WESTERN ELECTRIC CO., Selling Agents 49-51-53 East 21st Street a York 


Branches in All Principal Cities 


CHICAGO BRANCH, 160 North Fifth Avenue 




















WHITE WAY POLES 


lm | 


conrnuses Nhe” rata = 





KING FOUNDRY COMPANY 


ST OSEPH 








SS , — 














TUNGSTEN or Wherever your buildings require Electric Bells, use 
- FOR ALL CONDITIONS | FARADAY ENCLOSED - TYPE 
UGH, DURABLE ,AND EFFICIENT a - 
LUX MANUFACTURING COMPANY The Best Bells Money Can Bay 
Factory Terminal Building eeeenees Sy 
Tel. 1600 Hoboken Hoboken, N. J. STANLEY & PATTERSON, New York, U.S. A. 














Tungsten Lamp Users, Attention! 
THE “KENTUCKY” DRAWN WIRE TUNGSTEN 


A new, independent, American made, drawn wire, tungsten lamp as good 
as any ever made, at a price that will astonish you. 

Our 15 years’ experience in the manufacture of incandescent lamps en- 
ables us to offer this lamp feeling confident that it has no superior. 
Try a few—let us quote you our attractive prices on your require- 
ments. Our guarantee goes with every lamp. Write today without fail. 


KENTUCKY ELECTRICAL CO., Inc. 


(Not connected with any other lamp concern) 


Owensboro, Ky. 
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STINGHOUSE guarantees your lamp 7 








& 2000 Improved 
| Westinghouse 
lint Mazda Lamps 
J to Light Streets 

nie of Chicago 





After careful consideration of all the various makes of 
lamps and reflectors, the Board of Trustees of the Sanitary 
District of Chicago, has awarded to the Westinghouse Lamp 
Company, a contract for a minimum quantity of 2,000 and 
a maximum quantity of 10,000 lamps with suitable fixtures. 

The lamps will be 600 candle power, 20 ampere, 2 watt 
per candle, Improved Westinghouse Mazda Street Series, and 
the fixtures will be Westinghouse Luxsolite copper cased with 
white porcelain surfaced reflectors fitted with a compensator for 
operating on a 6.6 or 10. ampere pmnmary delivering 20 
amperes to the lamp. 

It is significant that the second city in the United States 
should so quickly decide to use the improved street series Mazda 
lamps and then specify Westinghouse Lamps and Westing- 
house fixtures. 

It is another example of the confidence that discriminating 
purchasers have in electrical goods labeled “Westinghouse.” 


** Guaranteed by the Name ’”’ 


Westinghouse Lamp Company 


District Sales Offices throughout the country 


Factories: Bloomfield, N. J., New York, N. Y., Milwaukee, Wis. 
Executive Offices: 1261 Broadway, New York, N. Y. 


Member Society for Electrical Development “Do it Electrically” 
























































Emerson Fans 
“For Service’’ 


The fan with 
the 5-year factory 


guarantee 


Desk and 
Oscillating Fans 
for A.C. and D. C. 
complete with 
plug and cord, 


ready to run 


Induction Ceiling Fans 
Prompt Shipments Now 


The Emerson Electric Mfg. Co. 


2032 Washington Avenue, St. Louis, Mo. 
50 Church Street, New York City 
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One of our Magazine 
Advertisement Illustrations 


The Dealer is Building Good Will 


Robbins & 
Their ap- 


in offering his ‘customers 
Myers “STANDARD” Fans. 
pearance wins admiration at the start— 
their smooth, silent, economical operation 
means satisfied buyers. 


obbins & Myers 


STANDARD Fans 





Their reputation upholds your prestige 
as a merchant who handles the highest 
grade of electrical goods. This is a ene 
pretty good combination to tie to. It’s ) Baez 
not too late to take advantage of it now. IS Cig ‘\ 
A request for information will receive OF 
prompt and courteous attention. Si & 

G ye 


THE ROBBINS & MYERS CO., Springfield, O. ~*,< 


We are also the largest exclusive manufacturers of small eis 
metors, 1-60 to 15 h.p., D.C., and 1-60 to 1 h.p., A.C. 


BRANCHES: Boston, Chicago, Cleveland, New York, Philadelphia, Rochester, St. Louis 




















MostPopularBook 
Of the Season 


Merchants in Things Elec- 
trical are finding Catalog 
S-3 a real business-getter 
—the best seller of the season. 






















erate priced chandeliers that appeals to the 
average home-owner. And the 24-hour shipment 
service back of it is amaker ofsatisfiedcustomers. 

For a larger, and more profitable chande- 
lier business you should have a copy of this 
new Beardslee Catalog. 


Beardslee Chandelier Mfg. Co. 


220 S. Jefferson Street, Chicago, Ill. 








| 
; ’ 

| It illustrates an attractive line of mod- 
| 
























Write for acopy 
eel 














Hoyt Electrical Instrument Works 


Makers of Hoyt Ammeters and Voltmeters 


Penacook, New Hampshire 










Se 








Transformer Bells 
For Alternating Current 


Have you seen these new Transformer Bells’ 
They solve the problem for large bell systems 
Just the thing for schools and factories. 

No Batteries to re-charge or replace. 

Any number of bells of any size or assorted 
sizes can be rung simultaneously from one 
transformer. 

Made in all sizes from 2% inches to 12 inches. 

Also Weatherproof Transformer Bells, Bat- 
tery bells and improved types for 110 Volts, 
A. C. or 

Write today for Bulletin and full particulars. 


P R Manufacturing Co. 


621-659 Bellevue Ave., Detroit, Mich. 
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PRESSED STEEL CASES 


This is the most important advance 
in transformers for many years. 





Pittsburgh Transformer Company 


Pittsburgh, Pa. 
Write for Bulletin No. 1280 
SALES AGENTS: 


ta-Star Electric Company, Chicago. Federal Sign System (Electric), 
tumsey Electric Company, Philadelphia. Chicago, New York, San Francisco. 
iart-Howland Company, Boston. Verne W. Shear & Co., Akron. 

Iron City Electric Company, Pittsburgh. The Korsmeyer Company, Lincoln, Neb. 
Hall Berry, New York. Burgess Electric Company, Duluth, Minn. 
Interstate Electric Company, New Orleans. Western Power House Equipment Company, 

spersen Supply Company, St. Marys, O Los Angeles, Cal. 





ONE MAGNET 


is infinitely better in an A. C. watthour meter than 
two or more smaller magnets whose combined 
weight is the same. In the case of one magnet you 
have one air gap only, whereas, in two magnets the 
air gap is doubled, and added air saps destroy the 
permanency. It is a fact, too, that if you make a 
magnet of a certain weight, with one air gap, it will 
give certain definite and permanent results. If you 
take the same amount of steel and make two mag- 
nets it will be found that the life and permanency 
of these two magnets will be only 14 that of the 





single magnet. Further, if from this amount of 
steel, four magnets are made, the life and perma- 





nency of these magnets will be only 1/16 that of 


the single or larger magnet, thereby proving that KUHLMAN Improved Type 


an A. C. watthour meter with more than one magnet 


. . ° . . . 7 
/ in it cannot be depended upon for longevity of Distributing Transformer 
4 service. 
In Kuhlman Distributing Transformers in sizes of 
All Duncan A..C. watthour meters are provided from one to fifty K.V.A. capacity, losses have been 
with one large artificially aged permanent magnet, reduced to the lowest practical limit—and all me- 


chanical complications have been eliminated, thereby 
increasing the factors of durability and safety. 
that of any other meter on the market. We will gladly quote on special transformer equip- 
ment and assure prompt shipment. 


DUNCAN ELECTRIC MFG. CO. Write for catalog and bulletins. 
Lafayette, Ind. KUHLMAN ELECTRIC CO., "starr 


whose longevity is guaranteed to be greater than 
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“Putting One Over the Engineer’ 


We've known it done, but not often 


There are two important installations, 
and we can think of only two 
which are not /-7-E. This is the 
measure of success in putting ome 
over z¢wo Engineers, and if these 
jobs had to be done over again they 


would be /-7+E too. 


The Cutter Co. 


Circuit Breaker Engineers and Manufacturers 


Philadelphia 











Dealers and Modern Data on Heating 


and Ventilating Is Given in 


P urchasing Commercial Engineering 
Agents | for Central Stations 


will find this cat 

, I a. catalog ~ By ARTHUR WiLLiAMs, Past-President National Electric 
vas. Smustrates an Light Association, and EDMUND F. TWEEDY, Commercial 
prices hundreds of Tools Engineer. 


—_— 142 pp., 6x9, illus.; $2.50 (10/6) net, postpaid. 


Write for Copy ; This new work covers the modern question of the erent 
Mailed gratis on request. 7 ig ones energy in heating, ventilating, refrig- 
zee exten Ba ng - a sate oapetemes. They made 
ee . a special investigation for s work. 
Electricians, The book has many original tables of operating data. 


Linemen, CONTENTS. 
Coal required to heat a modern city building. 


. AS ’ 
W I1remen . M Re a . Cooling the air of buildings. 
; os . Cold storage of furs and fabrics. 
This Booklet . Mechanical refrigeration one ice-cream we O 
#3 ° Cost of generat electrical energy in steam-é¢riven 
was gotten out we Ko 9 ay contrel akiees of small and eedium sise. 
for you. * *~ : - . Kw-hr. costs in steam-driven generating plants. 
. Central station load factors. 


Write for free Pas | JOEY . Electricity in the modern department store. 
cop ot af ‘~ ~ ye . The passenger elevator in office building service. 
af pe 4 Ozone: Its production and utilization. 
; . , The use of electricity for the disinfection ef sewage. 








FOR SALE BY 


—— - , athiag Klein & Sons. Electrical Review and Western Electrician 
‘ Western Headquarters for Electrical Books 


Canal Sta. 28 a pana? ie 
CHICAGO - - 608 S. Dearborn st., CHICAGO 
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s Trade Mark The Guarantee of Excellence on Goods Electrical. 


General Electric Company 


Novalux 


“Novalux” is the new name given 
to all G-E pendent and ornamental units 
wherein the new sizes of series MAZDA 
Lamps are used.’ 

Maximum efficiency of these new 
high candle-power lamps 1s obtained at 
high current values. To get this high 
current for efficient street lighting the 
Novalux compensator unit has been 
especially designed. 


It contains an individual compensator 
for correct operation of the 
20 ampere lamps on 6.6 and 
7.5 circuits—saving about 
25% of the energy required 
for straight series. 


Zz 

.@) 

4 
xCC2<OZ 


In addition to the excellent 
efficiency obtained, the design 


of the compensator is such that Jegulation 
is very appreciably improved. 


There are two sizes of compensators 
used with the 600 and 1,000 c. p. 20 
ampere Series MAZDA Lamps respect- 
ively; they are equipped with taps for 
either 6.6 or 7.5 ampere series alternating 
current circuits. 


The efficiency of these compensators 
is about 95% with a power factor of 98 


To obtain the most satis- 
factory operation and_ the 
greatest value from these new 
high candle-power lamps use 
Novalux self-contained com- 
pensator pendent units 
street series lighting. 


a 
& 
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e Trade Mark of the Largest Electrical Manufacturer in The World. 
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110,000-volt, 500-ky-a. self-cooled transformers, Installed at 


Gainesville Substation. 


High Voltage Outdoor ‘Transformers 
Self-Cooled and Water-Cooled 


The illustrations show two typical installations of G-E Transformers 


for outdoor service. Both installations are part of the Tallulah Falls 
development of the Georgia Railway and Power Company. 

The water-cooled transformers shown are part of the equipment of 
the largest outdoor substation in the world. 

This system has been in operation for several months with a 
remarkably good record for continuous service, and proves the success of 
both self-cooled and_ water-cooled G-E Transformers in outdoor 


service. 


General Electric Company 


List of Sales Offices on Second Page Before Editorial Section 4888 
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The Trade Mark of the Largest Electrical Manufacturer in The World. 


G-E Circuit Breakers 
in a Big Railroad Shop 


The illustration shows a number ot G-E Circuit Breakers installed 
the West Albany Shop of the New York Central Railroad. 


This is one of the largest shops on the New York Central Lines. 

In details of construction G-E Circuit Breakers have many points of 
superiority over any other circuit breakers made, and every G-E Circuit 
Breaker has behind it the reputation of the Largest Electrical Manutac- 


turer in the World. 


Write our nearest office for detailed information regarding any or all 
types of G-E Circuit Breakers. 


General Electric Company 


List of Sales Offices on Second Page Before Editorial Section 
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This Trade Mark The Guarantee of Excellence on Goods Electrical. 
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This Trade Mark The Guarantee of Execellenee on Goods Electrical. 


“Standard Unit” Motor Panels 


for Controlling and Protecting Three-Phase Induction Motors. 









One of the most popular lines of G-E “Standard Unit” Panels is a line of 
induction motor panels. These panels are suitable for installation near the motors. 
Where necessary, interlocks are provided to prevent switches being operated in 
incorrect sequence. Panels are furnished with or without ammeter and low vol- 






tage release, as desired. 





For squirrel cage motors up to 200 horsepower and for internal resistance 
motors up to 4000 horsepower, the complete equipment is listed under one cat- 
alogue number and can be ordered direct from our Bulletin A4178. 






Other panels are listed for external resistance motors and for squirrel cage 
motors up to 4000 horsepower, but for the first case, controllers, and for the second 
case, starting compensators or auto-transformers must be added to the regular 







panel equipment. 







Our Bulletin A4178 describing all these panels will be sent on request. 


Select your Switchboard Panels from a GE Bulletin 





General Electric Company 


List of Sales Offices on Second Page Before Editorial Section 
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~ The Trade Mark of the Largest Electrical Manufacturer in The World. 


This page is prepared for the ready reference of the readers of the Electrical Review 
and Western Electrician. To insure correspondence against avoidable delay, all com- 
munications to the company should be addressed to the sales office nearest the writer. 


General Electric Company 


Sales Offices 


Atianta, GA., Third National Bank Building 

BatimorE, Mp., Electrical Building 

BirMINGHAM, ALA., Brown-Marx Building 

Botse, IpAuo, Idaho Building 

Boston, Mass., 84 State Street 

Burrato, N. Y., Electric Building 

Butte, Mont., Electric Building 

CuHarLesTon, W. Va., Charleston National Bank 
Building 

CuarioTTre, N. C., Commercial National Bank 
Building 

CHATTANOOGA, TENN., James Building 

Curicaco, Int., Monadnock Building 

CIncINNATI, OnI0, Provident Bank Building 

CLEVELAND, Ou10, Illuminating Building 

CoL_umBus, Onto, Columbus Savings & Trust 
Building 

Dayton, Outo, Schwind Building 

Denver, Coto., First National Bank Building. 

Des Mornes, Ia., Hippee-Polk Building 

Detroit, Micu., Dime Savings Bank Building 
(Office of Agent) 

Evmira, N. Y., Hulett Building 

EriE, Pa., Marine National Bank Building 

Fr. Wayne, Inp., Ft. Wayne Electric Works 

Hartrorp, Conn., Hartford National Bank Build- 
ing 

INDIANAPOLIS, IND., Traction Terminal Building 

JACKSONVILLE, Fia., Heard National Bank Build- 
ing 

Jortin, Mo., Miners’ Bank Building 

Kansas City, Mo., Dwight Building 

KNoxvIiLte, TENN., Bank & Trust Building 

Los ANGELES, CAL., 124 West Fourth Street 

Loutsvitte, Ky., Starks Building 

Mempuis, TENN., Randolph Building 


MitwaukKEE, Wis., Public Service Building 

MINNEAPOLIS, MINN., 410 Third Ave., North 

NASHVILLE, TENN., Stahlman Building 

New Haven, Conn., Second Nat'l Bark Building 

New Orteans, La., Maison-Blanche Building 

New York, N. Y., 30 Church Street 

NracGara Fats, Gluck Building 

Omana, NEs., Union Pacific Building 

PHILADELPHIA, Pa., Witherspoon Building 

PittsBuRGH, Pa., Oliver Building 

PorTLAND, OrE., Electric Building 

ProvipENCE, R. I., Turks Head Building 

RicHmonp, VA., Virginia Railway and 
Building 

Rocuester, N. Y., Granite Building 

Satt Lake City, Utan, Newhouse Building 

San Francisco, CAtL., Ria!to Building 

ScHENEcTADY, N. Y., G-E Works 

SEATTLE, WasH., Colman Building 

SPoKANE, WAsH., Paulsen Building 

SPRINGFIELD, Mass., Massachusetts Mutual Build- 
ing 

St. Louis, Mo., Pierce Building 

Syracuse, N. Y., Onondaga County Savings Bank 
Building 

ToLepo, Oun10, Spitzer Building 

WasuincrTon, D. C., Evans Building 

YouncsTown, Onto, Wick Building 


Power 


For Texas, OKLAHOMA and Arizona Business re- 
fer to Southwest General Electric Company 
(formerly Hobson Electric Co.) 

Dattas, TEx., 1701 No. Market*Street 
Houston, TeEx., 3rd and Allen Streets 

Ex Paso, Tex., 500 San Franciscr Street 
OrkAHoma City, Oxta., Insurance Building 


For all CANADIAN Business refer to CANADIAN GENERAL ELEctTrRIC Co., Ltd., Toronto, Ont. 


FOREIGN OFFICES OR REPRESENTATIVES 


Argentina: Cia. General Electric Sudamericana, Inc., Buenos Aires; Australia: Australian Gen- 
eral Electric Co., Sydney and Melbourne; Brazil: Companhia General Electric do Brazil, Rio 
de Janeiro; Central America: G. Amsinck & Co., New York, U.S. A.; Chile: International Ma- 
chinery Co., Santiago, and Nitrate Agencies, Ltd., Iquique; China: Andersen, Meyer & Co., 
Shanghai; Colombia: Wesselhoeft & Wisner, Barranquilla; Cuba: Zaldo & Martinez, Havana; 
England: General Electric Co. (of New York), London; India: General Electric Co. (of New 
York), Calcutta; Japan and Korea: General Electric Co. and Bagnall & Hilles, Yokohama; 
Mitsui Bussan Kaisha, Ltd., Tokyo and Seoul; Mexico: Mexican General Electric Co., Mexico 
City; New Zealand: National Electric & Engineering Co., Wellington, Dunedin and Auckland; 
Peru: W. R. Grace & Co., Lima; Philippine Islands: Frank L. Strong Machinery Co., Manila; 
South Africa: South African General Electric Co., Johannesburg, Capetown and Durban. 


General Offices, Schenectady, N. Y. 


Products and Purpose 


The General Electric Company is the largest electrical manufacturer in the world. With few excep- 
tions, its products comprise every kind of apparatus and machinery used in the generation, transmission, 
distribution, and use of electrical energy. Its thousands of products, in use in all parts of the world, have 
established the G-E Trade Mark as the Guarantee of Excellence on Goods Electrical. As in the past the 
General Electrical Company will continue to be foremost in all developments and improvements tending 
toward the perfection of present electrical service and its extension into new fields of usefulness. 


Members The Society for Electrical Development, Inc. “DO IT ELECTRICALLY” 
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moO portable’ Voltmeter A new group of very small Indicating Instruments. "9951, 200, Triple _Ranve 


for Direct Current 


280, Single Range 


(Ome-quarter Size.) 





COMPACT—ACCURATE—DURABLE—BEAUTIFUL 


PORTABLE 


ters “re supplied in single, double and triple ranges. 
The Volt-Ammeter comprising six instruments in one. 
This group also includes BATTERY TESTERS. 


SWITCHBOARD 





WESTON 


Miniature Precision Instruments 


Voltmeters, Millivoitmeters, Volt-Ammeters, Ammeters, Mil-Amme- 


Voltmeters Volt-Ammeters Ammeters Mil-Ammeters 
This new line of instruments represents the latest development of the pivoted moving cell. 


Portable Volt-Ammeter 
(One-quarter Size.) 








MODEL Saas permanent magnet type for low ranges. 
mmeter. MODEL 268, Switchd 
The refinement of design and mechanical work in them has been carried to a degree . Switchboard 
(One-quarter Size.) whieh would appear to ve almost of lishment, If the results were not Volt-Ammeter, Reads Am- 
evident in the Instruments themselves. re: Press Button for 


They embody characteristics which have made oe J a known Weston Standards famous throughout the world. 


They are accurate, dead beat and extremely sens 


s. 
Volts. (One-quarter Size. ) 


They may be left continuously in circuit at full toad. “without injury and are shielded against the external electrical and magnetic Influences of other 


tus in their vicinity. 


apparatu: 
They are gubctaniety constructed and may be safely sent long distances through the malis and will withstand an extraordinary amount of vibra- 


tion without Injury. 
They have the longest scale ever provided in instruments with equal length of pointer. 


Each model has been thoroughly tested under the most severe — of service and in experiments extending over more than one year. 


The portable instruments may be conveniently carried in the coat pocke' 


The prices have been established upon so low a scale that any one — possess one or more of these remarkable Instruments at moderate cost. 


if you cannot obtain the instruments desired from your dealer, write 
The several 


models and ranges offer a selection from over 300 different combinations, listed in Bulletin No. 8. 


WI be malied spon request. 


WESTON ELECTRICAL INSTRUMENT COMPANY, ™*R.9¥caeare™ 


Stanley pre ywn,114 Liberty St.,New Geo. H. Moseman, 176 Federal St., B.K. om St. Den Boctrig Bi Co . 2910 S.C. Dinsmore, 1933 Dime Bank 
York ¢ Boston, Mass. Huron St., De Bidg., Detroit, Mich. 
Badt Wes stb urs Flec Ge 832 Mon Milton Mill, 915 Olive St., St Frank E. & inith, “so Micsion St.. Walter P. ph 50 17 
adnoc , Chic mm Louis, Mo San Francisco, Cal East 12th St., Cleveland, Ohio. 
E ‘Ibert’ 303 4 Hale Bidg., Edwin Wortham, Suite 28, Allison Weston Instrument Co,, Ltd,, Gen- Weston Electric Instrument Co., 
1326 c she stnut St Philadelphia, Building, 8th St. & Main St., eststrasse, 5, Schoenberg, Be win, ey eiguse rsd Place, Hol- 
Pa Richmond, Va Germany. Orn B.C 


A. H. Winter Joyner, Ltd., No. 76 Bay 
Toronto, Cane 


St 


D. R. Petest, 4i5 Fourth Nat'l Bank Bidg., 


Atlanta, Ga 
ew ntreal 

innipeg Northarn Flectric Company 
Vancouver eaTeD 
Calgary 





TH 


INSULATED LARD haaaclan 
WIRES 2 CABLES 


The STANDARD for 
RUBBER INSULATION 


ag ses are enough im- 
itations of OKONITE 
to warrant suspicion. Look 
for the single ridge in the 
insulation. It’s your protec- 
tion an ddistinguishes genu- 


ine OKONITE as such. 


OKONITE COMP. 


Broadway 
» ew One 


THE BEST FOREVERY PURPOSE 
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AE OE fi Special ELECTRICAL SHEETS 


Of Silicon Alloy Steel, Patented. Highest grade Electrical Sheets man- 





ufactured for transformers, dynamos and motors; insuring minimum heat- 
ing, maximum capacity, non-aging. Other standard sheets are Amevican 
Armature, U. S. Electrical, and Pole Face. Write for full information. 


7 iam Bim AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh Mann OS 
——— PITTSBURGH 








THE BABCOCK & WILCOX COMPANY, 85 Liberty St.. NEW YORK 


BABCOCK é» WILCOX, STIRLING, A. & T., HORIZONTAL, RUST 


WATER TUBE STEAM BOILERS 


Steam Superheaters WORKS: wee ey i 5 Daaeanren, OHIO. Mechanical Stokers 
BOSTON, 35 Federal Street ENVER, 435 Seventeenth Street CINCINNATI, 0., Traction Building 
PHILADELPHIA, North American Building SALT LAKE CITY, 313 Atlas Block PORTLAND, ORE., Wells-Fargo Building 
PITTSBURGH, Farmers’ Deposit Bank Bidg CHICAGO, Marquette ~~ SEATTLE, Mutual Life Buildi ing 

+I en 2 99 First Street ATLANTA, GA., Candler Building HAVANA, CUBA, 11644 Calle de fa Habana 





ORLEANS, Shubert Arcade CLEVELAND. the England Building Los ANGELES, American Bank Bullding 

















‘‘The Most Economical Way of Transmitting Power’’ HIGH TENSION 











Write for Publication No. 12 
MORSE CHAIN COMPANY, - - Ithaca, N.Y. 











ASK FOR 
TECHNICAL BULLETINS 














_ - 7 
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|| AmerRIcAN BripGE ComMPANY 


Hupson TERMINAL-30 CHURCH STREET, NEw YORK 


Maik cturers of Steel Structures of all classes 
pa ee 6 BRIDGES anv BUILDINGS 












































: SALES OFFICES 

NEW YORK, N. Y., 30 Church Street CHICAGO, ILL., 208 South La Salle St. 
Philadelphia, Pa., Pennsylvania Building St. Louis, Mo., Third Nat'l Bank Bldg. 
Boston, Mass. . . John Hancock Bldg. Denver, Colo., First Nat’l Bank Building 
Baltimore, Md., Continental Trust Bldg: Salt Lake City, Utah, Walker Bank Bldg. 
PITTSBURGH, PA. . . Frick Building Deleth, Mien. ©". Welvin Building 
Rochester, M. Y. . << Powers Block «ep eramens epareeaes St..5,E. 
Buffalo, N. Y. . Marine National Bank Pacific Coast Represeatative: 

Cincinnati, Ohio . Union Trust Building [J S.Steel ProductsCo. Pacific Coast Dept. 
Atlanta, Ga... . . . Candler Building SAN FRANCISCO, CAL., Rialto Building 
Cleveland, Ohio . Rockefeller Building Portland, Ore... . . Selling Building 
Detroit, Mich.; Beecher Ave.& M.C.R.R. Seattle, Wash., 4th Ave. So. Cor. Coun. St. 

Export Representative: — 
United States Steel Products Co., 30 Church St., N. Y. 



























Transmission Towers at Birmingham, Ala. 


Alabama Power Company. 
































Buyers’ Guide of Electrical Material 


A Complete List of the Manufacturers of Electrical Material, Under Proper Classification, 
Is Published in the ELECTRICAL REVIEW AND WESTERN ELECTRICIAN in the First 


Issue of Each Month. 
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LECTRICAL EXCHANG 





POSITIONS WANTED 


The rate for “Positions Wanted” ad- 
vertisements is two cents per word, mini- 
mum charge 50 cents an insertion, payable 
in advance. Remittances and copy should 
reach this office not later than Monday 


12 o'clock noon, for the next succeeding | 


issue. 

Replies may be sent in care of Electri- 
cal Review and Western Electrician, 608 
So. Dearborn Street, Chicago, or 13-21 
Park Row, New York. 





POSITION WANTED— By first class elec- 

trician. 20 years 
experience in construction work, wiring and 
installing of dynamos and motors, meter 


reading, testing work, general maintenance | 


of lighting and power work, Steady place 
wanted. Good references and I am not a 
drinking man. Address with particulars, 
No. 1737, Electrical Review and Western 
Electrician, Chicago. 





POSITION WANTED—Suprintendent - Elec- 

trical Engineer. Age, 
35. Desires location, central or western 
state. 
construction and 
tension and D.C. lighting and power sys- 
tems. General Public Utility experience. 
Al reference. Address, No. 1739, Electrical 
Review and Western Electrician, Chicago. 


HELP WANTED 


The rate for “Help Wanted” advertise- 
ments is three cents a word, minimum 
charge $1.50 an insertion, payable in ad- 
vance. Remittances and copy should reach 
this office not later than Monday, 12 
o'clock noon, for the next succeeding 
issue. 

Replies may be sent in care of Electrical 
Review and Western Electrician, 608 So. 
Dearborn Street, Chicago, or 13-21 Park 
Row, New York. 


operation of A.C. high 








— take charge ot 
WANTED high tension ignition coil 
work—must be thorough and experienced 
—steady employment for right man. Remy 
Electric Company, Anderson, Ind. 


Foreman to 





WANTED — Salesman. Experienced in 

electrical line. To _ travel 
Eastern states. Give full particulars as 
to experience, references and salary ex- 
pected Address, No. 1738, Electrical Re- 
view and Western Electrician, Chicago. 


} __Sales Engineer. A Chicago 
| WANTED Contracting Concern has open- 
| ing for a concrete and structural steel en- 
gineer, also power station engineer. Fin- 
ancial interest and evidence of best rec- 
ords required. Contract with salary, com- 
mission and expenses guaranteed. Ad- 
dress, No. 1733, Electrical Review and 
Western Electrician, Chicago. 


MISCELLANEOUS 


The rate for “Miscellaneous” advertise- 
ments is thr.e cents a word, minimum 
charge $1.50 an insertion, payable in ad- 
vance. Remittances and copy should reach 
this office not later than Monday, 12 
o’clock noon, for the next succeeding 








Extensive experience in supervising | 


issue. 





FOR SALE—!GENERATORS. One 100 K. 

W., 250 volt direct current 
generator, belted, G. E. make; one 75 K. 
W., 250 volt Ft. Wayne generator, belted. 
Can make an interesting price on either 
machine. Shartle Machine Co., Columbus, 
Nhio. 





FOR SALE—PUMPS AND CONDENSER. 

Alberger Barometric Con- 
denser, size 44, rated horsepower 2,000, 
complete with tail and exhaust pipe; one 
Alberger Dry Vacuum Pump 8x16x12, direct 
connected to vertical slide valve engines; 
bargain. Jackson Light & Traction Co., 
Jackson, Mich. 





FOR SALE—TY° 32 and one .15 K.W. 


series arc transformers and 
115 series arc lamps, all in good condition. 
Inquire of A. Finley, Commis#oner No. 2, 
Baker, Oregon. 





__. Converter for wire- 
PATENT FOR SALE — 70. Gelozraphy. 
This patent already in use in England. Re- 
places motor generators for 200 up to 500 
cycles. Efficiency 10 per cent high, inde- 
pendent regulation of voltage and frequen- 
cy; two-thirds weight and space. Apply N. 
Pensabene, 75 I.ondon Road, Chelmsford, 
England. 





| __.One complete D-7 Electric 
FOR SALE Storage Battery Co.’s Battery 


consisting of 62 cells and 8 counter cells 
with Type “A” switchboard; one 10 K. W. 
Western Electric Co.’s generator, 3-bearing 
with fly-wheel. One 15 H. P. Foost oil en- 
gine. The above has seen about eighteen 
months’ service and is in first class condi- 
tion. Address all inquiries to the Milford 
| Electric Light & Power Co., Milford, Iowa. 





' — American representative 

WANTED prominent German seaneinee 
turer of insulating materials: Mica, Ojl- 
Linen, Silk, Paper and Fibre. For full 
particulars address No. 1727, Electrical 
Revitw and Western Electrician, Chicago. 





ELECTRICAL ADVERTISING — Commis- 
the preparation of electrical publicity hn 
ter—catalogs, bulletins, pamphlets, follow- 
ups, newspaper and magazine copy, etc.— 
accepted on contract, or fee basis by ex- 
perienced and successful advertising writ- 
er. Charges reasonable. Address Box 
1597, Electrical Review and Western Elec- 
trician, Chicago. 


PROPOSALS 


The rate for “Proposal” advertisements 
is fifteen cents per line, nonpareil meas- 
urement, payable in advance. Remittances 
and copy should reach this office not later 

| than Monday, 12 o’clock noon, for the 
next succeeding issue. 








TREASURY DEPARTMENT, Supervising 

| Architect’s Office, Washington, D. C., J 
| 18, 1914.—Sealed proposals will be receive: 

| at this office until 3 p. m. July 18, 1914, a 
then opened, for the installation complete of 
|} an electric passenger elevator, and a hy- 
| draulic lift, ete., in the extension to the 
| United States post office and courthouse, at 
Guthrie, Okla, in accordance with the 
drawing and specification, copies of which 
may be had at this office in the discretion 


| of the Supervising Architect, O. Wenderoth, 
| Supervising Architect. 





EDUCATIONAL 


The rate for “Educational” advertise- 


| ments is 15 cents per line, nonpareil 
| measurement, payable in advance. 
| mittances and copy should reach 
| office not later than Monday, 12 o'clock 


Re- 
this 


| noon, for the next succeeding issue. 





Rose Polytechnic Institute 


Terre Haute, Indiana. A college of Engi- 
neering; courses in Mechanical, Electrical, 
Civil, Chemical and Architectural Engineer- 
ing. Extensive shops, well-equipped .a0o- 
ratories in all departments, expenses low. 
3lst year. For catalogue address 

Cc. L. MEES, President. 








ELECTRIC POWER CONDUCTORS 
By Wm. A. Del Mar, Asso. Mem. A. I. E. E. 


69 Illustrations, 8 vo. Cloth, Price $2.00 Con 
tion of Size for Given Stress in Spans; Specifications; Testing Wire and Cabl 
nds; Tables of Inductances, Reactance and Capacity. 


For Sale by ELECTRICAL REVIEW and WESTERN ELECTRICIAN 


Western Headquarters for Electrical Books 


This book is a technical treatise directed towards the solution of the 
economic problem of the choice of size, of style, of purchase, erection and 
maintenance of wires and cables for electric power transmission. 
CONTENTS: Materials and Gauges; Electrical Properties; Insulation and Insulated 
ductors; Determination of Size for Given Voltage, Drop and Power Loss; Determin- 
le; Installation; Depreciation and Deterioration; Third Rail Circuits; Rail 


608 So. Dearborn Street, Chicago, Illinois 








Burnley Soldering Paste 
Patented 
For Use in All Kinds of Soldering 
“THE OLD RELIABLE” 
Ask for Prices and Samples 
Busntey Pattesr & Mfg. Co. 


orth 


Chas. E. Chapin, 201 Fulton Street, New York 
Agent, New York City 


50 Cents per Stick 
FREE Sample Stick 


For Sale by All Supply Houses, or 








K. McLENNAN &CO., Sole Manfrs., 


You who are Troubled with 
Sparking and Cutting of Com- 
mutators to Use — The only 
article that will prevent sparking 
will keep the commutator in good 
condition and Prevent “y 
Absolutely Will Not Gum the 
Brushes. It will put that high 
gloss on the commutator you have 
80 long sought after. 


$5.00 per Dozen 


412 S. 5th Ave., Chicago, Ill. 
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Single Phase 60 Cycle Motors 
8 


HP. - SPeeens Gpacaee. 
1/6 Gen. Elec. 110V new D. 8. 

eis Gen. Elec. 110V blowers 

14—1/4 Gen. Elec. 110V new D. 

17—1/3 Holtzer Ca’ v 
1 Wagner, 

Wagner, 

Wagner, 

Century, as 

agner, 
Sen Mies, type KS, fi CG, 110 or 220V.. 
2 Wagner, TB, 
2 Century, auto., 110 or 220V 
Large stock. Larger sizes, single, two and three phase. 

Send for our “Monthly Bargain Sheet’ showing complete list 
of machines on hand with net prices. Every machine sold Is 
completely overhauled and fully tested at our works before ship- 
ment, and is sent eut practiéally ‘‘as good as new." 


We Buy, Sell, Rent, Exchange and Repair 


"BLecrmor 


16TH AND LINCOLN ST 
CHICAGO. ILLINOIS 








The Basic 
Principle of 
F Every 
j 


— pee Ridgway Unit 


OUR interest has always beenthe production of equipment that 
serves your interest. . 

We don’t divide our energies in any other direction. Our specialty 

has always been electric generating units. We know your require- 

ments and build our machines accordingly. 


Ridgway Dynamo & Engine Company 
Ridgway, Pa. 








Distribution 
Transformers 


will help eliminate customers 
ccenplaints by making it possi- 
ble to keep 
Lamps bright at the 
ends of your lines 
without increas- 
ing copper. 


Ask us for full details 
and bulletin 1055. 


Saint Louis, Missouri 
Member of the Society for Electrical Development—Do it Electrically. 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


S THE most efficient fire extin- 
guisher known to science for use 
on fires in electrical equipment. 

Pyrene is a non-conductor of elec- 

| tricity and safe to use on the highest 
ai voltages. 

Sa Used extensively by railroads, trac- 
wmunncrout tion and power companies and in- 
dustrial corporations throughout 

the United States. , 

Let us prove its efficiency by 
demonstration or mail your 
request to nearest branch 

office for full infor- 
mation. 





Nickel-plated and Grass Pyrene Fire Extinguishers are Included 
in the lists of approved fire appliances examined under the re- 
quirements of the National Board of Fire Underwriters by the 
Underwriters’ National Electric Association after exhaustive tests 
by the Underwriters’ Laboratories and approved for use. 











Pyrene Manufacturing Co., 1358 Broadway, N. Y. 


Aberdeen, S. D. Charlotte, N. C. Fargo, N. D. 
Charleston, W. Va. Jacksonville 
Chicago Louisville 
Cincinnati Memphis St. Paul 
Cleveland Milwaukee Salt Lake City 
Dayton New Orleans San Antonio 
Oklahoma City York, Neb. 


Phoenix 
Philadelphia 
Distributor to Electrical Trade: Western Electric Co. 
Pacific Coast Distributors: Gorham Fire Apparatus Co. 
Francisco Los Angeles 
Canadian Distributors: May-Oatway Fire Alarms, Ltd. 
Winnipeg Vancouver 
Distributors for Great Britain and the Continent: 


San 





The Pyrene Co., Ltd., 19-21 Great Queen St.,London, W. C. 











C. 0. BAKER, Pres. C. W. BAKER, Vice-Pres. 


PLATINUM 


Wire, Sheet, Rivets and Contacts— 
Wollaston Wire for Wireless Telegraphy— 
All of Baker Standard Quality— 


BAKER & CO., INC. 
NEW YORK OFFICE, 30 Church Street 408 N. J. R. R. Ave., NEWARK, N. J. 











pally 
Repair Shops 
Telephone Randolph 1280 


38 North Market Street, 
Chicag 


Dynamos. Motors, Transformers, 


Arc Lamps and Appliances 
> High grade machine work of all kinds ¢ 
Correspo ed- 








DEARBORN TREATMENT 


enables you to get more power at lower cost. 


Prevents scale formation—saves fuel—prevents 
corrosion and pitting—reduces repair bills—avoids 
shutdowns for repairs—keeps boilers in condition 
to yield their full quota of power constantly. 


Prepared to suit conditions shown by analysis 
of the water. Gallon sample required. 


DEARBORN CHEMICAL COMPANY 


McCormick Building, Chicago 
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ALPHABETICAL INDEX TO ADVERTISEMENTS 







































A | | Koerting & Mathiesen Co...... 16) Ridgway Dynamo & Engin 

E | Kuhlman Electric Co. jotone ee Tk weateneekes a z 49 
Allis-Chalmers Mfg. Co oe 2 | Richmond Elec. Works. : re 
American Bridge Co 47 | Eck Dynamo & Motor Co.... 59 | Rittenhouse Co., A. E..... 10 
American Conduit Mfg. Co.. 64 | Economy Fuse & Mfg. Co. 9 L | Robbins & Myers Co...... 18 
American District Steam Co... 56 | Electric Bond & Sharg Co 6 | Le Valley Vitae Carbon Brush | Roebling’s Sons Co., John 9 
American Electrical Works... 64 Electric Cable Co...... ‘ 64 Co st tenes oscoeces 51 Rome Wire Co - 64 
American Sheet & Tin Plate Electric Machinery Co 59 | Light & Development Co. of 

‘ 47 | Electric Storage Battery Co 7 St. Louis ..... cccccesoee 56 | 
American Steel & Wire Co 13 | Electrical Engineers’ Equip- Lincoln Electric Co.........+. 59 | s 
Anderson Mfg. Co., Albert & ment Co 3 | LdnGeley Bree. CO.cecscccccese 61 

J. M ea 6 | Electrical Testing Laboratories 56 | Lowell Manufacturing Co..... 12 
Arnold Co , 56 | Emerson Electric Mfg. Co 18 | Lux Mfg. CO... sss eeeeeeees 16 | Safety Insulated Wire & Ca 
Atlantic Insulated Wire & Ca- Lyndon, Lamar . seeeeeee 56 Ce, weteessawers aioe 11 

ble Co seeeees 13 Samson Cordage Works 51 
Automati« Elec Washer Co F | Sandpoint Lumber & Pole Co 

 PerrrerrrrrTrrrerrirt ty tt 8 Mi | OC) eee - ‘ 1 

Sargent & Lundy 
Flour City Ornamental Iron Manhattan Electrical Supply ine -_ oe a ) 
Works 16 | . 
B Ford, 3acon & Davis........ 56 oo gets ‘ cms x na ay ‘| Siggers, E. G.......... ; ! 
Marion Insulated Wire & Rub- Simplex Electric Heating Co 
Foshay, Wilbur B . 56 . : 
ber Co tee eeeeneee -- 64| Simplex Wire & Cable Co { 
Babcock & Wilcox Co 17 | McLennan Co., K.......+++-++ 48 | Smith & Hemenway Co., I: 1 
RBadt Westbure Electric Co 56 G McMeen, Samuel G......... 56 | Speer Carbon Co.... ia 1 
Baker & Co., In ‘ 19 Mica Insulator Co......... -» 4) Sprague Electric Works.. 3 
Beardslee Chandelier Mfg. Co. 18 . Miller, Kempster B....... .-» 56] Standard Paint Co....... ri 
Beck Electric Construction General Devices & Fittings Co. 8 | Miscellaneous TeTei TC 48 | Stanley & Patterson. 

KOMpPany .scccescceserecees 56 | General Electric Co | Monarch Refillable Fuse Co... 8 | Senten CA svcse oveeeees 8 
Belden Manufacturing Co. . 12 ‘ 91, 22, 23, 24, 25 | Moore, Alfred F. ceereccece 12 | Sterling & Sons Co., W. C 
Bissell Co F Gest, G. M ; 10 | Morgan Crucible Co., Ltd..... 51 | Stone & Webster Eng. Cort 
Blake Signal & Mfg. Co . 4 | Gregory Electric Co veeeeee 49 | Morse Chain Co . ..+++ 47|] Sundh Electric Co 

Multi Refillable Fuse Co ico ae 


Miee. BEB. CO..ccccses 61 


port Brass Co.. 64 


Brady 













Bridge 





N 


























eS rr 5 | National Conduit & Cable Co. 12 | 
Hazard Mfg. Co 13| National Metal Molding Co... 6| Torrey Cedar Co.......... i 
Cc Help Wanted ‘< | wational Pole Co......c.cccce 60 | Trumbull Electric Mfg. Co 
Hemming BMife. Ce... ..eccccens 8|Naugle Pole & Tie Co Sarat Mae 
Hoyt Electrical Instrument New England Butt Co......... 12 
Carbolineum Wood Preserving Works . 18 | New York Insulated Wire Co. 64 U 
Co ' 60 | Hubbard & Co . 7] Nichols & Gilbert............ 56 
Central Electric Co 1 Hughes Electric Heating Co.. 14/| Norton & Bird............+:- 56 
Century Electric Co 59 | Humphrey, Cc. W 56 | Nungesser Carbon & Battery | Underwriters Laboratories 
Mfe. Co .. 6 Co he cibehheeens 51 | Union Electric Co.... ‘ { 









Clark Ele Co., James, Jr. 


Mfg. Co ° cococe 10 I 







Commonwealth Edison Co...4, 49 v 









Crawford Cedar Co 61 
7 





Indiana Rubber & Ins. Wire Okonite Co »6, 64 
Co . Ae ancl sets reccete ©" | Valentine-Clark Co. 


Age 






Cutler-Hammer Mfg. Co 






Cutter Co ai) 


Inventive Publishing Co 9 
















Elec Mfg. Co..... 6 


Peerless Electric Co cseu en Oe 





«& 





Palmer 



















Phillips Insulated Wire Co.... 64 | wagner Electric Mfg. Co 

D Lun r Co, L. EK g1 | Jackson, D. C.. & Wm. B 6 | Pillsbury, Charles L.......... 56 | Want Advertisements 
Dearborn Chemical Co 19 Jordan Bros., Inc 10 | pittsburgh Transformer Co... 19 | western Conduit Co.......--- 10 
Delta-Star Electric Co 17 Positions Wanted . se. cee are 48 | Western Electric Co —_ 
Detroit Insulated Wire Co 64 K P R Mfg. Co tr teeees 18 | Westinghouse Elec. & Mfg. Co 
Dixon Crucible Co., Joseph. 51 Pyrene Mfg. Co... deeerees | ee ee a6cwe eboasvese 
Dixon-Smith Engineering Co.. 56 | Westinghouse Lamp Co... 
Driver-Harri Wire Co 12 Kentucky Electrical Co., Ine 16 R | Weston Elec. Instrument Co... 
Duluttl Log Co ‘ 60 Kerite Ins. Wire & Cable Co. 64 White Companies, J. G.. 
Duncan Electric Mfz. Co 19 King Foundry Co 16 Railway & Industrial Engi- Willard Storage Battery Co. 

eccccer oe G Klein & Sons, Mathias 20 neering Co eevee ° -.e+++ 5 | Woodmansee & Davidson, Inc 
















HE ELECTRICAL FIELD? 
Above 


WHO’S WHO IN 
Read the Answer 








In the Names 
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Acme 60-61-62-64 


(Trade Numbers of) 
Carbon 


Nungesser brushes 


Are giving excellent service on 
Railway Motors, Rotaries and 
Big Generators. 


The Nungesser Carbon & Battery Co. 
Cleveland, Ohio 


DIXON’S rapuire 
Cuts Down Losses in Bearing Friction 


Send for Graphite Booklet No. 48 
Made in JERSEY CITY. N. J. by the 


JOSEPH DIXON CRUCIBLE COMPANY, 













Long Life 


much longer than 
carbon brush. M 

























manufacture close 


and uniform textu 
fect lubrication. 


These Brushes are 
lubricating and will n 
mutator. Wear sm 
crumble nor break. 
attention. 



























. Trade Mark Reg. U.S. Pat. Off. 
SAMSON SPOT WATERPROOFED CORD FOR TROLLEYS AND ARC LAMPS 


Send for Samples SAMSON CORDAGE WORKS, Boston, Mass. 











Brushes 
are indeed long lived—lasting 


materials—a special process of 


the carbon which imparts a dense 


SPEER CARBON CO. 


ST. MARYS, PA. 


Carbon 






the ordinary 
ade of purest 









s the pores of 


re and a per- 








absolutely self 
ot cut the com- 
ooth — do not 

Require no 
















PATENTS! PATENTS! 


TRADEMARKS DESIGNS COPYRIGHTS 











running surface. 





Registered 





Fact 















AY “RED DEVIL” TOOLS 


for Linemen and Electricians. MAKE good because 
MADE good. 


w York City 


or SMITH & HEMENWAY CO., Inc. 
— 153 Chambers Street Nev 
4 Send for booklet 3,000 ‘"RED DEVILS"’ 





114 Liberty Street 
ew York 








Save money and time by sending your matters to me. Morganite Brushes 


E. S. DUVALL fulfill the need of a brush having a contact 
LOAN AND TRUST BUILDING resistance approximately the same as that of 
WASHINGTON, D. Cc. an ordinary carbon brush and high conduc- 


tivity combined with a practically frictionless 


Write for Special Proposition 


The Morgan Crucible Co., Ltd. 












Factory 
Brooklyn 

























ty 
Hi! 
‘i 
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A New Process for the Sterilization of Milk, Using High- 
Potential Electric Discharges.—By John B. C. Ker- 
CE 0. 60006005 9:506. 500000006 60665 h00beeseseceesecs 1247 

Joint Electrical Illumination Meeting in Chicago....... 1250 

Cottrell Electrical System of Smoke Deposition.......... 1253 
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Seating Gl TRCGUTD Bese occ c ck cbc vsesesccceecreic 1224 
; . — CARBON BRUSHES of bighest effi- 
CU: TN, hon bn 066606600040600-000060060000008 1225 . 
Philadelphia Vehicle Association Meeting.............-. 1226 ee, yess acted demanded by cur 
Electricity in Grain Elevators.—By H. E. Young........ 227 beading rye A 
Residence-Service Campaign of the Commercial Section, ca Cabiay veran sae 
SE es Sei ee aE ee 1234 “ o— 
Electrical Installation in Hotel Gibson.—I............. 1238 epocified. They fulfill every demand. 
Selling More Appliances—A Suggestion.—By Philip E. Try them at our expense. 
On 50-0645660-504 60:56 0sOE68disnsenennbneensews 1241 
Convention of Oregon Contractors. .....ccccccceccesccce 1243 


LE VALLEY VITAE CARBON 
BRUSH COMPANY 
No. 4125 Park Ave., New York City 
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CLASSIFIED INDEX OF ADVERTISERS 


ADAPTERS, Lamp. 
Benjamin Electric Mfg. 
Faries Mfg. 

Federal sign system (Electric). 
General Electric Co. 

ADJUSTERS, Cord and Lamp. 
McGill Mfg. Co. 

Trumbul! Electric Mfg. Co. 


Co. 


4Iz “COMPRESSORS, Motor Driv- | 


Allis - Chalmers Manufacturing | 


o. 
Emerson Electric Mfg. Co. 
Electric Co. 


ALTERNATORS. 


llis - Chalmers Manufacturing | 
aCe : | BELTING. 


Co. 
Crocker-Wheeler Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Triumph Electric Co. 
Wagner Elec. Mfg. Co. 
Westinghouse Electric & Mfg 


Co. 

AMMETERS AND VOLTMETERS. 
Bristol Company. 
Esterline Co., The. 
General Electric Co. 
Wagner Elec. Mfg. Co. 
Westinghouse Electric 

Co. 
Weston 
Cc 


0. 
ANCHORS, Guy. 
Central Blectric Co. 
Johns-Manville Co., H. W. 
Klein & Sons, Mathias. 
Oshkosh Mfg. Co. 
Universal Cable Grip Co. 
Western Electric Co. 
Westinghouse Electric 


& Mfg. 


Electrical Instrument 


& Mfg 


Co, 
ANNUNCIATORS. 
Central Blectric Co. 
Manhattan Electrical 
Co. 
Ostrander & Co., W. R. 
Stanley & Patterson. 
Western Electric Co. 
ASBESTOS. 
General Bakelite Co. 
Johns-Manville Co., H. W. 
ATTACHMENT PLUGS. 
Benjamin Electric Mfg. Co. 
Central Electric Co. 
Cutler-Hammer Mfg. Co. 
Faries Mfg. Co. 
Federal Sign System 
General Electric Co. 
Mart Mfg. Co 
Johns- Manville Co., H. 
Manhattan Electrical 
Co. 
Paiste Co., H. T. 
Pass & Seymour, Inc. 
Simplex Electric Heating Co. 
Trumbull Blectric Mfg. Co. 
Union Electric Co. 
Westinghouse Electric 
Co. 


Supply 


Wirt Co. 


Stanley & Patterson. 

BELL RINGING MOTORS. 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 
Rittenhouse Co., A. E. 

BELLS, Electric. 

Central Electric Co 

Manhattan Blectrical Supply Co. 
P. R. 

Schwarze jlectric Co. 

Stanley & Patterson. 

Western Electric Co. 

BELT DRESSINGS. 

Dixon Crucible Co., Joseph. 

BELT FASTENERS. 

Bristol Co. 


Bond Co., 


BENDERS, ‘Conduit and Pipe. 
| M. B. 


Austin & Co., 
Thomas & Betts Co. 
Western Electric Co. 


| BINDING POSTS. 


Bridgeport Brass Co. 
Manhattan Electrical Supply Co. 
Meliorate Mfg. Co. 
Stanley & Patterson. 
Western Electric Co. 

BLOCKS, moler Testing. 
Hart Mfg. 


| BLOWERS AND EXHAUSTERS. 


| BLOWERS, 


| BOILERS, 


Emerson Electric Mfg. Co. 
General Electric Co. 
Sprague Electric Co. 
Organ. 
Crocker-Wheeler Co. 

Diehl Mfg. Co. 

Emerson Electric Mfg. Co. 
Steam. 


Babcock & Wilcox Co. 


| BOLTS, EXPANSION. 


Hubbard & Co. 
Paine Co., The. 


acne SHARES AND SECURI- 


Electric Bond & Share Co. 

BOOKS, Technical. 
Electrical Review Pub. Co. 
Van Nostrand Co., 


| BOOSTERS. 


(Electric). 


Allis - Chalmers Manufacturing 
° 


Crocker-Wheeler Co. 
General Electric Co. 


Ridgway Dynamo & Engine Co. 


Westinghouse Electric & Mfg. 
Co. 


| BOXES, Conduit. 


w. | 
Sapply 


& Mfg. | 


ATTACHMENTS, “ee BOX 


Frorup & Co., L. 
AUTO STARTERS 
A. C. Motors). 
_ - 


Cutler- Hammer Mfg. Co. 
Electric Controller ra Mfg. Co. 
Genera! Electric Co. 
Independent Electric Mfg. Co. 
Triumph Electric Co. 
Wagner Elec. Mfg. Co. 
Westinghouse SEicctric & Mfg. 
Cc 


o. 
Western Electric Co. 
AUTOMOBILES, mepetete. 
General Vehicle 
AUTOMOBILE LIGHTING SYS- 
EMS. 


Esterline Co., The. 

General Electric Co. 

Wagner Elec. Mfg. Co. 
Westinghouse Electric & Mfg. 


Co. 
Willard Storage Battery Co. 
@BANDS, P 5 
American Bridge Co. 
BASES AND SUB-BASES. Snap 
Switch. 


Pass & Seymour, Inc. 
BATTERIES, Dry. 

Central Electric Co. 

National Carbon Co. 

Manhattan Electrical Supply Co. 

Nungesser Carbon & Battery Co. 

Stanley & Patterson. 

Western Electric Co. 
‘BATTERIES, Medical. 

Marhattan Electrical Supply Co. 

Ostrander & Co. W. R. 

Stanley & Patterson. 

TTERIES, Storage. 

Edison Storage Battery Co. 

Blectric Storage Battery Co. 

Gould Storage Battery Co. 

United States Light & Heating 


‘0. 
Willard Storage Battery Co. 
‘BAPTERIES, 
Central Electric Co. 
Manhattan Electrical Supply Co. 
Mational Carbon Co. 
TTERY CO 


National Carbon Co. 


a Starting 


Chalmers Manufacturing 





| 
| 
| 
| 


Adapti Mfg. Co. 

Benjamin Electric Mfg. Co. 
Central Electric Co. 
Chelten Electric Co. 
Chicago Fuse Mfg. Co. 
Columbia Metal Box Co. 
Cutter Co. 


Cutter Co., George. 


Federal Sign System (Electric). 


Hamilton Sheet Metal Co. 
Hart Mfg. Co. 
Ostrander  * Co., W. R. 
Paiste Co., H. T. 
Pass & Seymour, 
Sprague Electric 
Thomas & Betts 

BOXES, Floor. 
Central Electric Co. 


mmootrtens Engineers Equipment 


Gene ral Devices & Fittings Co. 
General Electric Co 


Manhattan Electrical Supply Co. 


Stanley & Patterson. 

Thomas & Betts Co. 
BOXES, Manhole. 

Columbia Metal Box Co. 

D & W Fuse Co. 

General Electric Co. . 

Johns-Manville Co., H. W. 


Standard Underground Cable Co. | 


Sheet Steel and | 
Cast Iron Entrance Boxes and 


Boxes, Service, 

Panelboard Cabinets. 
Adapti Mfg. Co. 
Bissell Co., F. 
Brady, H. 
Columbia Metal Box 
Cutter Co., 


Co. 


Delta-Star Electric Co, 

Federal Sign System (Electric). 
General Electric Co. 

Hamilton Sheet Metal Co. 
Johns-Manville Co., H. 

Paiste Co., H. T. 

Palmer Elec. & a Co. 
Post-Glover Elec. Co. 
Trumbull Electric Mfg. 


Co. 
eee Vanderpoel Elec. Mfg 


Standard Underground Cable Co. 
& Mfg. 


Westinghouse Electric 
Co. 

BRACES, Cross Arm. 
Bissell ©o., F. 
Hubbard & Co. 

BRACKETS, 

(Iron). 
— Mfg. Co., 

Brady Electric Mfg. 

Cutter Co., George. 

Delta-Star Electric Co. 

Electrical Engineers’ Equipment 


Co. 


Co. 


Co. 
Faries Mfg. 


BRIDGES, 
WA 


BRIDGES AND TOWERS, 





ARMS AND PINS. 
Albert & 





General Devices & Fittings Co. 
Hubbard & Co. 
Ohio Brass Co. 
BRACKETS, Pothead. 
Bissell Co., 
Electrical Engineers’ Equipment 
co. 
General Devices & Fittings Co. 
BRAKES, Dynamo. 
Cutler-Hammer Mfg. Co. 
Independent Electric Mfg. Co. 
BRAKES, Electric. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
General Electric Co. 
Independent Electric Mfg. Co. 
Sundh Electric Co. 
Western Electric Co. 
BRAKES, Motor. 
Electric Controller & Mfg. Co. 
—— Electric & Mfg. 


BRASS AND COPPER. 
Bridgeport Brass Co. 
BRIDGES. 
American Bridge Co. 
RAILROAD AND 
HIGH Y. 
American Bridg 
COAL 
HANDLING. 
American Bridge Co. 
BRUSHES. Carbon and Graphite. 
Central Electric Co. 
Dixon Crucible Co.. Joseph. 
General Electric Co. 
Holmes Fibre Graphite Mfg. Co. 
<_ Valley-Vitae Carbon Brush 


Morgan Crucible o- Ltd. 
Nationa! Carbon 
Nungesser Carbon 4 Battery Co. 
Reisinger, Hugo. 

Speer Carbon Co. 
Triumph Electric Co. 
Western Electric Co. 
Westinghouse Electric & 


o. 
BRUSHES, Metallic. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Speer Carbon Co. 
Triumph Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg 
Cc 


0. 
BUFFERS, Motor pore. 
Hamilton-Beach Mfg. 


Mfg. 


Co. 
| BUILDINGS, OFFICE AND MILL. 


American Bridge Co. 


| BUNKERS AND HOPPERS. 


American Bridge Co. 
BURGLAR ALARMS. 

Manhattan Electrical Supply Co. 

Ostrander & Co., W. R. 

Stanley & Patterson. 


| BUS BAR SUPPORTS. 


Delta-Star Electric Co. 

Electrical Engineers’ Equipment 
Co. 

General Devices & Fittings Co, 


| BUSHINGS AND LOCKNOUTS. 
Albert & 


(For Conduit.) 
Anderson Mfg. Co., 


Faries “Mfe. Co. 

Federal Sign System (Electric). 

General Electric Co. 

Sprague Electric Works. 

Thomas & Betts Co. 
BUSHINGS, Porcelain Clamping. 

Federal Sign System (Electric). 

General Electric Co. 

Multi Refillable Fuse Co. 

Pass & Seymour, Inc. 
BUSHINGS, Socket. 

Hemming Mfg. Co. 

Western Electric Co. 


| CABLES. 


American Electrical Works. 

American Steel & Wire Co. 

American Insulated Wire & 
Cable Co. 

Atlantic Insulated Wire & Ca- 
ble Co. 

Belden Mfg. Co. 

Brixey, W. R. 

Central Electric Co. 

Electric Cable Co. 

General Electric Co. 

Habirshaw Wire Co. 

Hazard Mfg. Co. 

Kerite Insulated Wire & Cable 


Co. 
Moore, Alfred F. 
National Conduit 
Okonite Co. 
Packard Electric Co. 
Roebling’s Sons Co., John 
— Insulated Wire & Cable 


Simplex Wire & Cable Co. 
Standard Underground Cable Co. 
Western Electric Co. 

CABLE BELLS. 
Electrical Engineers’ Equipment 


& Cable Co. 


Co. 
General Devices & Fittings Co. 
CABLE 8. 

Universal Cable Grip Co. 
CABLE HANG 

a Mfg. Co., Albert & 


Bissell Co., F 

Hubbard & Co. 

Standard Underground Cable 
Co. 





Western Electric Co. 
CABLE RACKS. 
Electrical Engineers Equipment 


Co. 

General Devices & Fittings 

ee ae Co. wakes 

tandar nderground Ca 

Universal Cable Rr Co. woe 
a ~ TERMIN 

tandard Underground ab 
CABLE TESTE oaeaeag 

tandar a Cable 
CABLES, Armored. (Flexible) 

Sprague Electric Works. 

Standard Underground Cable Co, 

Western Conduit Co 
CABLING MACHINES. 

New England Butt Co. 
CALIBRATORS, Meter. 

Fort Wayne Electric Works 
General Electric Co. 
CANOPY INSULATORS. 

Faries Mfg. Co. 
General Electric Co, 
Mica Insulator Co. 
CARBONS, Are Light. 
Central Electric Co. 
Frorup & Co., L. E. 
General Electric Co. 
Koerting & Mathiesen. 
National Carbon Co. 
Reisinger, Hugo. 
Western Electric Co. 
Westinghouse Electric 


0. 
CARBONS, Battery. 
Manhattan Electrical Supply Co. 
National Carbon Co. 


CAR HEATING, Electric. 
Johns-Manville Co., H. W. 
Simplex Electric ema Co 
Western Electric 

CAR LIGHTING SYSTEMS, 

Gould Storage Battery Co. 
— States Light & Heating 


‘0. 
CARS, DERRICK. 

American Bridge Co. 
CASTINGS. 

— Mfg. 


& Mfg 


Co., Albert & J 


Faries Mfg. Co. 
New England Butt Co. 
Triumph Electric Co. 
CEMENT MACHINERY. 
“— - Chalmers Manufacturing 
oO. 
CHAINS, Power Transmission. 
Morse Chain Co. 
CHAINS, “Rocker-Joint” 
wmission. 
forse Chain Co. 
CHANDELIERS. 
Beardslee Chandelier Mfg. Co 
Central Electric Co. 


Trans 


McGill Mfg. Co. 
CHARGING OUTFITS. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Wagener Elec. Mfg. Co. 
CHOKE COILS. 
Anderson Mfg. Co., Albert & 
J. M. 
Delta-Star Electric Co. 
General Electric Co. 
Westinghouse Electric & Mfg. 
Co. 
CIGAR LIGHTERS. 
General Electric Co. 
Simplex Electric Heating Co. 
Western Electric Co. 
ae Electric & Mfg. 


cIRCUIT BREAKERS, Gane. 
Cutler-Hammer Mfg. Co. 
Cutter Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Independent Electric Mfg. Co. 
Sundh Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg 


Co. 

CLAMPS, Cable Supporting. 
Delta-Star Electric Co. 
Electrical Engineers’ Equipment 

Co, 
General Devices & Fittings Co. 

CLAMPS, FLEXIBLE TUBING 
T. W. Manufacturing Co. 
Delta-Star Electric Co. 

CLAMPS, Insulator. 

Electrical Engineers’ Epuipment 


Co. 

General Devices & Fittings Co. 
CLEATS, Fibre. 

Blake Signal “es Mfg. 

General Electric Co. 
CLEATS, Insulating. 

Hemming Mfg. Co. 
CLIMBERS, Linemen’s. 

Cincinnati Tool Co. 

Klein & Sons, Mathias. 

Oshkosh Mfg. Co. 

Western Electric Co. 
CLOTH, Insulating. 

Mica Insulator Co. 

Packard Electric Co. 
CLUSTERS. 

Benjamin Electric Mfg. 

Central Electric Co. 


Co. 


Co 
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Delta-Star Electric Co. 
Mfg. Co. 
oMierel Sign System (Blectric). 

McGill _~ * = 
tern ect . 

COAL MINING MLA CHINERY. 
Allis - Chalmers Manufacturing 
Co 
General 
Westinghouse 

Co. 

ILS. 
a Electrical 
Belden Mfg. Y 3 

D&W 
General Electric Co. 
Independent Lamp & Wire Co. 
Manhattan Electrical Svooly Co 
Ostrander & Co., 

Stanley & Patterson. 

Ww estern Electric Co. 
Westinghouse Elec & Mfg 
COMMUTATOR LUBRICANTS. 
Dixon Crucible Co., Joseph. 
McGill Mfg. Co. 

McLennan & Co., K. 
COMMUTATOR TRUING DE- 
VICES. 


Electric Co. 
Electric & Mfg 


Works. 


Co. 


Jordan Bros. Ine. 
COMPOUNDS, Boller’ Cleansing. 
Dearborn Chemical Co. 
Johns-Manville Co., H. W. 
rt — NSERS, Electric. 
eeds & Nercneep 
W estern Electric Co. 
or “enna Electric & Mfg. 
CONDENSERS, Steam. 
_ - Chalmers Manufacturing 


Ww cotinghouse Machine Co. 
CONDUIT RODS. 
Bissell Co., F. 
Standard Underground Cable Co. 
Western Electric Co. 
CONDUIT, Underground. Clay, 
Composition, Pipe, Wood. 
American Conduit Co. 
American Conduit Mfg. Co. 
Camp Co., H. 
Central Electric Co. 
Clifton Mfg. Co. 
Johns-Manville Co., 
McRoy Clay Works. 
Sprague Electric Works. 
Tubular Woven Fabric Co. 
Western Conduit Co. 

CONDUIT ENGINEERS & CON- 

TRACTORS. 


H. W. 


Gest, G. 

Graner-Mahoney Contracting Co. 
Standard Underground Cable Co. 
Turner Improvement Co., J. W. 
Westinghouse Electric & Mfg. 


Co. 
CONDUIT THREADERS. 
Delta-Star Electric Co. 
CONNECTORS. 
Delta-Star a Co. 
Dossert & C 
Electrical Enginects Equipment 
Co. 
General Devices & Fittings Co. 
Meliorate Mfg. Co. 
CONSTRUCTION, Engineering. 
Arnold Co. 
Byllesby & Co., H. M. 
Central Station Engineering Co. 
_—— Engineers’ Equipment 


me England Engineering Co. 
Stone & ae Eng. Corp. 
White Companies, J. G. 
CONTROL LenS. Printing Press. 
Allis - Chalmers Manufacturing 
Co. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
General Electric Co. 
Independent Electric Mfg. Co. 
Westinghouse Electric & Mfg. 


‘0. 
CONVERTERS, ROTARY. 
Northwestern Blectric Co. 
COOKING DEVICES, Electric. 
Cutler-Hammer Mfg. Co. 
Despatch Mfg. Co. 
Federal Sign System (Electric). 
General Electric Co. 
Hughes Electric Heating Co. 
Manhattan Electrical Supply Co. 
Simplex Electric Heating Co. 
Western Electric Co. 
Waanoms Electric & Mfg. 


COPPERS, Battery. 
Manhattan Electrical Supply Co. 
Stanley & Patterson. 
Western Electric Co. 
CORD, Braided. 
Samson Cordage Works. 
CRANES AND HOISTS. 
Allis - Chalmers Manufacturing 
Co. 
Jordan Bros., Inc. 
Sprague Electric Works. 
CRANE MOTORS. 
Crocker-Wheeler Co. 
Ft. Wayne Electric Works. 
General Electric Co. 
Triumph WBlectric Co. 
Wagener Elec. Mfg. Co. 





CLASSIFIED INDEX—Continued 


Western Electric Co. 
Westinghouse Electric 


Co 
CROSS ARMS (Wood). 
American Bridge Co. 
Bissell Co., F. 
Humbird Lumber Co. 
Lindsley Brothers Co. 
Southern Exchange Co. 
CURLING IRONS, Electric. 
Central Elec. Co. 

Manhattan Electrica) Supply Co. 
Simplex Electric Heating Co. 
CUT-OUTS, Enclosed Fuse, Plug, 

Combination Rosette, Cut-Out 


& Mfg. 


ses. 

Central Electric Co. 
Chicago Fuse Mfg. Co. 
Commonwealth Edison Co. 

& W Fuse Co. 
Detroit Fuse & Mfg. Co. 
General Electric Co. 
Hart Mfg. Co. 
Johns-Manville ame H. W. 
Jordan Bros., 
Manhattan Electrical Supply Co. 
Multi Refillable Fuse Co. 
Paiste Co., H. T. 
Pass & Seymour, Inc. 
Trumbull Elec. Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


Co. 
CUT-OUTS, Are Light. 
Brady Electric Mfg. Co. 
Cutter Co., George. 
Fort Wayne Electric Works. 
General Electric Co. 
CUT-OUTS, Transformer. 
Central Electric Co. 

& Fuse Co. 
Delta-Star Electric Co. 
General Electric Co. 

Pass & Seymour, Inc. 

Wagner Elec. Mfg. Co. 

Westingruuse Electric & Mfg. 
ca 


0. 
CUTTERS, PIPE. 
Borden Company, 
DAMS, MOV. LE. 
American Bridge Co. 
DECORATIVE LIGHTING. 
Central Electric Co. 
General Electric Co. 
Manhattan Electrical Supply Co. 
DERRICKS. 
American Bridge Co. 
a - = a « 
orden le 
DIRECT MOTOR ‘DRIVES. 
Crocker-Wheeler Co. 
Electric Controller & Mfg. Co. 
General Electric Co. 
Triumph Electric Co. 
Wagner Elec. Mfg. Co. 
Western Ltlertrc Co. 
oe Electric & Mfg. 


+o. 
DOOR SWITCHES. 
Cutler-Hammer Mfg. 
Cutter Co. 
Hart Mfg. Co. 
DRILLS AND BITS, Electricians’. 
Cincinnati Tool Co, 
Morse Twist — & Machine Co. 
} my yr & 
r & Lockett “Warware Co. 
DRINK MIXERS, Motor Driven. 
Hamilton- Beach Mfg. Co. 
ELECTRIC VEHICLES. 
General Vehicle Co. 
ELECTROD ~~ 
Nationel Carbon 
—_e 7 PLATING MACHIN- 


Crocker-Wheeler Co. 

Ft. Wayne Electric Works. 
General Electric Co. 

Sprague Electric Works. 
Westinghouse Electric & Mfg. 


Co. 

ENGINEERS & CONTRACTORS. 
American Bridge Co. 
Arnold Co. 
Badt-Westburg Electric Co. 
Byllesby & Co., 
Dixon-Smith Engineering Co. 
Electrical Engineers’ Equipment 


The 


Co. 


0. 
Ford, Bacon & Davis. 
Foshay, Wilbur B 
Jackson, D. C. & W. B. 
Lyndon, Lamar. 

Lloyd-Thomas Co. 

McMeen & Miller. 

New England Engineering Co. 

Nichols & Gilbert. 

Norton & Bird. 

Pillsbury, 

Sargent & 

Stone & Webster Engineering 

Corporation. 

Turner improvement Co., J. W. 

Western Electric Co. 

White Companies, J. G. 

Woodmansee & Davidson, Inc. 
ENGINES, Gas and Gasoline. 

Allis - Chalmers Manufacturing 


Co. 
Westinghouse Machine Co. 
ENGINES, Steam. 
Allis - Chalmers Manufacturing 


0. 
Ridgway Dynamo & Engine Go. 
Westinghouse Machine Co. 





EXTINGUISHERS, Fire. 
Johns-Manville Co., H. W. 
Pyrene Mfg. Co. 

FANS, Motor and Disc. 
Central Electric Co. 
Century Electric Co. 
Colonial Fan & Motor Co. 
Crocker-Wheeler Co. 

Diehl, Mfg. Co. 

Emerson Electric Mfg. Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Hamilton-Beach Mfg. Co. 
Manhattan Electrical Supply Co. 
Peerless Electric Co. 

Robbins & Myers Co. 

Sprague Electric Works. 
Wagner Elec. Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


Co. 
FAULT FINDERS, Electric. 
Electric Controller & Mfg. Co. 
FIREPLACES, Electric. 
General Electric Co. 
Westinghouse Electric & Mfg. 


Co. 
FITTINGS, Conduit Terminals, 


Bushings, Entrance Caps. 
Frorup & Co., L. B. 
National Metal Molding Co. 

rs 


Paiste Co., H. 
Sprague Electric Works. 
FIXTURES, Electric and Gas. 
Beardslee Chandelier Mfg. Co. 
Benjamin Electric Co. 
Central Electric Co. 
Delta-Star Electric Co. 
Faries Mfg. Co. 
Federal Sign System (Electric). 
Post-Glover Electric Co. 
Tungstolier Works of General 
Electric Co. 
Western Electric Co. 
FIXTURES, Indirect Lighting. 
Central Electric Co. 
Federal Sign System (Electric). 
FIXTURES, Show Case 
Benjamin Electric Mfg. Co. 
Central Electric Co. 
Johns-Manville Co., H. W. 
FLASHERS, Sign. 
Bissell Co., F. 
Campbell Electric Co. 
FLAT IRONS, Electric. 
Central Electric Co. 
Current Electric Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Manhattan Electrical Supply Co. 
Simplex Electric Heating Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. 
Co. 
FLEXIBLE SHAFTS. 
P. R. Manufacturing Co. 
FLUXES, Soldering. 
Blake Signal & Mfg. Co. 


Co. 





Burnley Battery & Mfg. 
Chicago Fuse Mfg. Co. 
Johns-Manville Co., H. W. 
McGill Mfg. Co. 

Manhattan Electrical Supply Co. 
Western Electric Co. 


FORGINGS. 
American Bridge Co. 
FURNACES FOR HEATING 
SOLDERING IRONS. 
Current Electric Co. 
FUSE PLUGE8, 
Anderson Mfg. Co., Albert & 
J. M. 
D & W Fuse Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Stanley & Patterson. 
Westinghouse Elec. & Mfg. Co. 
Western Electric Co. 
FUSE WIRE. 
General Electric Co. 
Western Electric Co. 


FUSES. 
Central Electric Co. 
Chicago Fuse Mfg. 
D & W Fuse Co. 
Delta-Star Electric Co. 
Detroit Fuse & Mfg. Co. 
Economy Fuse & Mfg. Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Monarch Refillable Fuse Co. 
Multi Refillable Fuse Co. 
—— Electric & Mfg. 
0. . 


GATES, HEAD. 
American Bridge Co. 
— Rawhide and Composi- 
on. 
General Electric Co. 
New Process Gear Corp. 
GENERATORS. 
oo - Chalmers Manufacturing 
‘0. 
Crocker-Wheeler Co. 
Eck Dynamo & Motor Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Ridgway Dynamo & Engine Co. 
Triumph Electric Co. 


Co. 





Wagner Elec. Mfg. Co. 
Westinghouse Electric Mfg. 


Co. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


GLASSWARE, Illuminating. 
Central Electric Co. 
Holophane Works of General 

Elec. Co. 

Jefferson Glass Co, 
Phoenix Glass Co. 
Western Electric Co. 
Westinghouse Electric 


Co. 
GLOBES, Are Light. 
(Outer and Inner.) 
General Electric Co. 
Holophane Works of General 
Elec. Co. 
Phoenix Glass Co. 
Western Electric Co. 
hey eau Electric 
0. 
GRAPHITE. 
Dixon Crucible Co., Joseph. 
Holmes Fibre-Graphite Mig. Co. 
GRINDERS. 
Hamilton-Beach Mfg. Co. 
Wisconsin Electric Co. 
GROUND CLAMP: 
Federal Sign System (Electric). 
General Electric Co. 
Hart Mfg. 
Minerallic Electric Co. 
Paiste Co., H. 
Sprague Electric Works. 
Thomas & Betts Co. 
Western Electric Co. 
GROUNDING DEVICE 
Federal Sign System (Electric). 
Dossert & Co. 
GUARDS, Inc. Lamp. 
Benjamin Electric Mfg. Co. 
McGill A? Co. 
GUY CLAMPS. 
American Steel & Wire Co. 
Barnes & Kobert Mfg. Co. 
Hubbard & Co. 
HAIR DRYERS, Electric. 
Central Telephone & Elect. Co. 
Hamilton-Beach Mfg. Co. 
HANGERS, Conduit and Moulding. 
Minerallac Electric Co. 
Western Electric Co. 
HANGERS = CLAMPS. 
Bissell Co., F. 
Minerallac Electric Co. 
Ostrander & Co., W. R. 
Pass & Seymour, Inc. 
Sprague Electric Co. 
+ = ery Underground Cable Co. 
Thomas & Betts Co. 
HEATERS, Electric. 
Current Electric Co. 
Cutler-Hammer Mfg. Co. 
Despatch Mfg. Co. 
Dubilier Elec. Co., Inc. 
General Electric Co. 
Simplex Electric Heating Co. 
Western Electrie Co. 
Wyanees Electric & Mfg 
Exhaust 


HEATING SYSTEMS, 
Steam 


American District Steam Co. 
HOISTING MACHINERY, Elec- 
tric Mine 
oo ~ - Chalmers Manufacturing 
0. 
General Electric Co. 
HOUSES, Pole or Pilot. 
Bissell Co., F. 
HYDRAULIC MACHINERY. 
- - - Chalmers Manufacturing 
0. 
INSTRUMENTS. 
Bristol Co. 
Electric Controller & Mfg. Co 
Esterline Co., The. 
Fort Wayne Electric Works. 
General Electric Co. 
Hoyt Electrical Instrument Co. 
Johns-Manville Co., H. W. 
Leeds & Northrup Co. 
Manhattan Electrical Supply Co. 
Wagner Elec. s. 
bet weno Electric. & Mfg. 


Weston Electrical 


Co. 
INSULATING C 
bey ~~ enamnnens 


& Mtg. 


& Mfg. 


Instrumeat 


EMENTS. 
Electric & Mfg. 

INSULATING MACHINERY. 
New England Butt Co. 

wee PAINTS AND 

OMPO e 

me . Mica Co. 

Johns-Manville Co., H. W 

McGill Mfg. Co. 

Mica Insulator Co. 

Packard Electric Co. 

Sherwin-Williams Co. 

Standard Paint Co. 

Standard Underground Cable Co. 

hey “wees Electric & Mfg. 


INSULATION, Hard Rubber Com- 
position te. 
General ‘Bakelite oe 
Hemming Mfg. 
Scranton a. Hy Co. 
het -~mguanene Electric & Mfg. 


INSULATORS, Are Lamp. 
- + Mfg. Co., 


Cutter Co., George. 
General Electric Co. 
Johns-Manville Co., H. W. 


"iibert & 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Westinghouse Electric & Mfg. 
Co. 

INSULATORS, Glass. 
General Electric Co. 
Hemingray Glass Co. 
Western Electric Co. 
Westinghouse Electric 


Co. 
INSULATORS, High Voltage. 
Electrical Engineers’ Equipmen: 


& Mfg 


Co 
Electrose Mfg. Co 
General Devices & Fittings Co. 
General Blectric Ce. 
Johns-Manville Co., H. W. 
Ohio Brass Co. 
Westinghouse & Mfg 


Co, 
INSULATORS, Wood. 
Westinghouse Electric 


Co. 
IRIDIO-PLATINUM. 


Electric 


& Mfg. 


emingray Glass Co. 
JOINTS, Cable. 
Dossert & Co. 
General Electric Co 
JOINTS, Fixture Insulating. 
Faries Mfg. Co. 
Federal Sign System (Electric). 
Thomas & Betts Co. 


KITCHEN CABINETS. 





Federal Sign System (Electric). | 


LABORATORY EQUIPMENT. 
Meliorate Mfg. Co. 
States Co. 
LACQUER, Metal. 
General Bakelite Co. 
LAMPS, Are. 
Anderson Mfg. Co., 
J. M. 
Centra! Electric Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Koerting & Mathiesen. 
Western Electric Co. 
Westinghouse Evectric 
Co. 


LAMPS, Incandescent. 
Aetna Lamp Co. 
Central Electric Co 
Deuth & Co 
Eastern Electric Lamp Co. 
Franklin Electric Mfg. Co. 
Kennedy-Webster Co. 
Kentucky Electrical Co., 
Independent 
Johns-Manvillie Co., H. W. 
Laco-Phillips Co. 
Lux Mfg. Co. 
National Lamp Works 
eral Electric Company, 
prising the 
ber divisions: 


& Mfg 


Inc. 


of Gen- 


| MAGNETOS, MAGNETO-GENER- 
ATORS } 


CLASSIFIED INDEX—Continued 


LINE MAT 
—— 


ERIALS. 
Mfg. Co., Albert & 
Central Electric Co. 

Genera! Electric Co. 

Hubbard & Co, 

Johns-Manville Co., H. W. 

Line Material Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. 


Co. 
LOCOMOTIVES, Electric. 
General Electric Co. 
Westinghouse Electric & Mfg. 


Co. 

LUBRICANTS. 

Dearborn Chemical Co. 

Dixon Crucible Co., Joseph. 
LUGS. 

Chicago Fuse Mfg. Co. 

Delta-Star Electric Co. 

Dossert & Co. 

Electrical Engineers Equipment 


Co. 
General Devices & Fittings Co. 
Meliorate Mfg. 
Co. 


o. 

Multi Refillable Fuse 
Trumbull Electric Mfg. Co 

ex SWITCH CONTROL- 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. 
General Electric Co. 


Independent Electric Mfg. 
Sundh Electric Co. 


Co. 
Co. 
AND BELLS. 


Manhattan Electrical Supply Co. 
Western Electric Co. 


MAGNETOS, Ignition. 


Albert &| 


Lamp & Wire Co. | 


com- | 
following mem- | 


American Electric Lamp Di- | 


vision, 
Banner Electric Division. 
Boston 
vision. 
Brilliant 
Bryan-Marsh 
sion. 
Buckeye Electric Division. 
Colonial Electric Division. 
Columbia Incandescent Lamp 
Division. 
Economical 
Division. 
Elux Miniature 


Electric Division. 
Electric Divi- 


Electric Lamp 


Lamp Divi- 


Economy Lamp Di-| 


sion. | 
Federal Miniature Lamp Divi- 


sion. 

Fostoria Incandescent 
Division. 

General Incandescent 
Division. 

Monarch Incandescent 
Division. 

Munder Electric Division. 

Packard Lamp Division. 

Peerless Lamp Division. 

Shelby Lamp Division. 

Standard Electric Division. 

Sterling 
sion. 

Sunbeam Incandescent Lamp 
Division. 

New York Incandescent 

Co. 

Western Blectric Co. 
Westinghouse Lamp Co. 
LAMPS, Vapor and Vacuum Tubs. 

Ceoper Hewitt Bleetric Co. 
General Blectric Co. 
LIGHTING PLANTS. 
Crocker-Wheeler Co. 
General Electric Co. 
Westinghouse Electric & Mfg. 
Co. 
LIGHTNING ARRESTERS. 
Anporase Mfg. Co., Albert & 


J. M. 

Central Electric Co. 

Delta-Star Blectric Co. 

General Blectric Co. 
LIGHTS, Desk. 

Faries Mfg. Co. 

Federal Sign System (Electric), 

Johns-Manville Co, H. W. 

Stanley & Patterson. 
LIGHTS, gnee. 

Bissell . 

Campbell *mectric Ce. 


Lamp 


Lamp 


Lamp 


| MINING MACHINERY 
Lamp | 


Electric Lamp Divi- 


| 


| 





General Electric Co. 


Manhattan Electrical Supply Co. | 


MAGNETS, 
Belden Mfg. Co. 
Cutler-Hammer Mfg. 


Electro. 


Co. | 
Electric Controller & Mfg. Co. 


General Electric Co. 
Independent Electric Mfg. Co. 
Manhattan Electrical Supply Co. 
Sundh Electric Co. 

Western Electric Co. 
Westinghouse 


Co. 

MAGNETS, Lifting. 
Cutler-Hammer Mfg. Co 
Electric Controller & Mfg. 
Independent Electric Mfg 
Sundh Electric Co. 

Western Electric Co. 

MAGNETS, Permanent. 
Esterline Co., The. 

Western Electric Co. 

MARINE FIXTURES. 
Benjamin Electric Mfg. Co. 
Delta-Star Electric Co. 
General Electric Co. 

MAST ARMS. 

Brady Electric Mfg. Co 
Cutter Co., George. 

Fort Wayne Electric Works. 
Pittsburgh Transformer Co. 
MEASURING MACHINES ‘For 
Wire Measuring). 
Minneapolis Electric 

struction Co. 
New England Butt Co. 

METERS, Recording. 
Bristol Co. 

Esterline Co., The. 

General Electric Co. 
MICA. 

Chicago Mica Co. 

Mica Insulator Co 

Munsell & Co., Eugene. 


& Con- 


(Motor 
Driven). 

Allis - Chalmers Manufacturing 
Co. 

General Electric Co. 

Westinghouse Electric & Mfg 
Co 


MOLDED INSULATION. 
Cutler-Hammer Mfg. Co. 
General Bakelite Co. 

Hemming Mfg. Co. 

Scranton Button Co. 

Westinghouse Electric & Mfg. 
Co. 


MOTORS AND DYNAMOS. 
Allis - Chalmers Manufacturing 


Co. 
Central Electric Co. 
Century Electric Co. 
Clark Electric Co., Jas., Jr. 
Colonial Fan & Motor Co. 
Crocker-Wheeler Co. 
Diehl Mfg. Ce. 
Eck Dynamo & Motor Co. 
Emerson Electric Mfg. Co. 
Ft. Wayne Electric Works. 
General Electric Co. 
Hamilton-Beach Mfg. Co. 
Kentucky Electrical Co., 
Lincoln Electric Co. 
Peerless Electric Co. 
Richmond Electric Works. 
Ridgway Dynamo & Engine Co. 
Rittenhouse Co., A. E. 
Robbins & Myers Co. 
Sprague Electric Works. 
Triumph Electric Co. 
Wagner Electric Mfg. Co. 
Western Blectric Co. 
Westinghouse Electric & Mfg. 
Co. 


Inc. 





Electric & Mfg. | 





Wisconsin Electric Co. 
MOULDING. 

National Metal Molding 

Paiste Co., H. T. 

Stanley & Patterson. 

Trumbull Bilectric Mfg. Co. 

ZONIZERS. 


Co. 


Federal Sign System (Electric). 
General Electric Co. 
PACKING, 8t 
Johns- Manville Co., H. W. 
New York Insulated Wire Co. 
PAINTS, Preservative. 
Dixon Crucible Co., 
Jehns-Manville Co., H. 
Standard Paint Co. 
Western Electric Co. 
PATENT . 2 oe 
Duvall, Edw. S. 
Siggers, E. G. 
PHOTOMETERS, Lamp Testing. 
Leeds & Northup Co. 
PHOTOMETER STANDARDS. 
Electrical Testing Laboratories. 


PIGTAILS AND FLEXIBLE 
LEADS. 


Belden Mfg. Co. 
Rome Wire Co. 

PINS AND BRACKETS, Wood. 
Bissell Co., F. 

Electrical Engineers Equipment 
Co. 
General Devices & Fittings Co. 

PIPE COVERINGS, STEAM. 
American District Steam Co. 
Johns-Manville Co, H. W. 

PLATFORMS (Pole Seats), 
Bissell Co., F. 
Hubbard & Co. 

Oshkosh Mfg. Co. 

PLATINUM. 

American Platinum Works. 
Baker & Co., Inc. 

PLIERS, Wire Cutting. 
Cincinnati Toel Co. 
Johns-Manville Co., H. W. 
Klein & Sons, Mathias. 

ss ——- RECEPTACLES, 


m Star Electric Co. 
General Electric Co. 

Hart Mfg. Co. 

Manhatten Electrical Supply Co. 
Paiste Co., t. 

Trumbull Electric Mfg. Co. 


PLUGS AND RECEPTACLES, 


age. 

Chelten Electric Co. 

General Electric Co. 

Manhattan Electrical Supply Co. 

Stanley & Patterson. 

Western Electric Co. 
POLES, Concrete. 

American Steel & Wire Co. 
POLES, TREATED. 

Carbolineum Wood Preserving 

Co. 


Joseph. 
w. 


Lindsley Bros. Co. 
Page & Hill Co. 
Valentine-Clark Co. 
POLES, TROLLEY. 
American Bridge Co. 
POLES, Wood. 
Bissell Co., F. 
Burk & Co., Dennis. 
Crawford Cedar Co. 
Deal Lumber Co., L. EK. 
Duluth Log Co. 
Humbird Lumber Co. 
Lindsley Bros. Co. 
National Pole Co. 
Naugle Pole & Tie Co. 
Page & Hill Co. 
Partridge Lumber Co., T. M. 
Sandpoint Lumber & Pole 
Ltd. 
Southern Exchange Co. 
Sterling & Son Co., W. C. 
Torrey Cedar Co. 
Valentine-Clark Co. 
Western Electric Co. 
POLE STEPS. 
American Steel & Wire Co. 
—— Mfg. Co., Albert & 


Co., 


Cutter Co., George. 
Hubbard & Co. 
Oshkosh Mfg. Co. 


PORCELAIN, Special Shapes. 
Findlay Electric Porcelain Co. 
Pass & Seymour, Inc. 

Star Porcelain Co. 

PORCELAIN, Standard. 

Cook Pottery Co, 
General Electric Co. 
Ohio Brass Co. 

Pass & Seymour, Inc. 
Star Porcelain Co. 


PORTABLES, Electric 
Lam 


ps. 
Faries Mfg. eS 
Franks Mfg. 
+ Co., H. W. 
Phoenix Glass Co. 
POSTS, Lamp. 
Central Electric Co. 
Cutter Co., George. 
Delta-Star Electric Co. 
Flour City ental 


orks. 
King Foundry Co. 


Reading 


Iron 
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POTENTIO ERS. 

Leeds & SAND” Co. 
SL ‘ 

Bissell Co., F. ae. 
Brady Electric Mfg. Co. 
Central Electric Co. 
Delta-Star Electric Co. 2 
—_— Engineers’ Equipm-~n: 


General Devices & Fittings (o. 
General Electric Co. 

Okonite Co. 

— Underground Capbi- 


POWER TRANSMI 
CHAINS. SSt0n. 


Morse Chain Co. 
PRESERVATIVES, Wood. 
ee Wood Preservin, 
o. 
General Bakelite Co. 
Lindsley Brothers Co. 
PRODUCERS, Gas. 
-_ - Chaimers Manufacturin, 
o. 
Westinghouse Machine Co. 
PROJECTORS, Electric. (Search 
Lights.) 
Fert Wayne Electric Works 
PROJECTORS, Telephone. 
D & W Fuse Co. 
PYROMETERS, Electric. 
Bristol Co. 
Esterline Co., The. 
Leeds & Northrup Co. 
PULLEYS, Arc Lamp. 
Fort Wayne Elec. Works. 
Cutter Co., George. 
PUMPS, Water. 
a - Chalmers Manufacturine 
o. 
PUSH BUTTONS. 
Central Electric Co. 
Chelten Electric Co. 
Cutler-Hammer Mfg. Co. 
Manhattan Electrical Supply Ce 
Pass & Seymour, Inc. 
Western Blectric Co. 
RACKS AND RINGS, Telephon- 
Distributing. 
Bissell Co., ¥. 
Hubbard & Co. 
RADIATORS, Luminous. 
General Electric Co. 
RAIL BONDS. 
American Steel & Wire Co. 
General Electric Co. 
Johns-Manville Co., 
Rail Joint Co. 
Western Electric Co. 
RAIL JOINTS. 
Rail Joint Co. 
Ohio Brass Co. 
Western Electric Co. 
— SPECIALTIES, Ele 


c. 
Anderson Mfg. Co., 


H. W. 


Albert + 


Blake Signal & Mfg. Co. 

General Electric Co. 

Johns-Manville Co., H. W. 

Rail Joint Co. 

Western Electric Co. 

Westinghouse Electric & Mfz 
Co. 


RECEPTACLES, Sign. 

Arrow Electric Co. 

Benjamin Electric Mfg. Co 

Federal Sign System (Electric) 

General Electric Co. 

Paiste Co., H. 

Pass & Seymour, Inc, 

Stanley & Patterson. 
RECEPTACLES, Weatherproof. 

Arrow Electric Co. 

Federal Sign System (Blectric) 

General Electric Co. 

Paiste Co., H. T. 

Pass & Seymour, Inc. 

Stanley & Patterson. 
RECORDERS, Time. 

Bristol Company. 

Calculagraph Co. 
RECTIFIERS. 

General Electric Co. 

Wagner Elec. Mfg. Co. 

_— Electric & Mfg 


REELS, Wire. 
Klein & Sons, Mathias. 
Minneapolis Elec. & Const. Co 
Oshkosh Mfg. Co. 

REFLECTORS, Mirror. 
Holophane Works of Genera! 

ec. Co. 

REPAIRS, Armature. 
Commonwealth Edison Co. 
hey een Electric & Mfg. 


RESISTANCE, Banks and Units. 
Cutler-Hammer Mfg. Co. 
Dixon Crucible Co., 
Dubilier Blec. Co., 
General Electrie Co. 
Independent Electric Mfg. 
Sprague Electric Works. 
Sundh Bleetrie Co. 
Western Electric Co. 
Westinghouse Blectric & Mfg. 


Co. 
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ESISTANCE WIRE & RIBBON 
a merienn Steel & Wire Co. 
Belden Mfg. Co. 
Driver-Harris Wire Co. 
Dubilier Blec. Co., Inc. 
Moore, Alfred F. 
REVERSING CONTROLLERS 
FOR CRANES, ETC. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
General Electric Co. 
Independent Electric Mfg. Co. 
Wesngaeee Electric & Mfg. 


RHEOSTATS. 
Ailis - Chalmers Manufacturing 


Ce. 
Campbell Electric Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
Esterline Co., The. 
Fort Wayne Electric Works. 
General Electric Co. 
Independent Electric Mfg. Co. 
, Sundh Electric 
Sprague Electric Co. 
Western Electric Ce. 
Westinghouse Electric & Mfg 
Co. 
RUNWAYS, CRANE. 
American Bridge Co. 
SECOND HAND MACHINERY. 
Gregory Electric Ce. 
SHADE HOLDERS. 
Bridgeport Brass Co. 
Faries Mfg. Co. 
General Blectric Co. 
Western Electric Co. 
SHADES, Metallic. 
Benjamin Electric Mfg. Co. 
‘entral Electric Co. 
Cutter Co., es. 
“‘arles Mfz. Co. 
Federal Sign System eae 
jstrander & Co., W. 








.o—y 4 Works of General | 


Elec, 
Pass & Seymeer. Inc. 


SHEDS, COAL STORAGE. 
American Bridge Co. 
SHEDS, TRAIN. 
American Bridge Co. 
SHEETS, Iren and 


Steel. 
American Sheet & Tin Plate Co. 


SHOCK ABSORBERS. 
Benjamin Electric Mfg. Co. 
SHOE DRYERS, ELECTRIC. 
Hamilton-Beach Mfg. Co. 
—— DEVICES, Automa- 


Multi Signal Co. 


SIGNS, Electric. 
Deschere & Co., Harv 
Federal Sign System (Hiectric). 


SLEEVINGS. 
Belden Mfg. Co. 
Chicago Mica Co. 
Johns-Manville Co., 
Standard Underground “Cable | 
Co. 
SLEEVES, Paper. 
Standard Underground Cable 
Co. 
SMOKESTACKS, Stee! 
Minneapolis Steel y Machinery 
Ce, 
SOCKETS AND RECEPTACLES. 
Arrow Electric Co. 
Benjamin Electric Mfg. Co. 
Best Electric Co. 
Central Blectric Co. 
Cutler-Hammer Mfg. Co. 
Faries Mfg. Co. 
Federal Sign System (Electric). 
General Electric Co. 
Johns-Manville Co., H. W. 
Ostrander & Co, W. R. 
Pass & Seymour, Inc. 
Trumbull Blectric Mfg. Co. 
Union Electric Co. 
Western Electric Co. 
Weenies Electric & Mfg. 


° 
Wirt Co. 
SOCKETS, LOCKING. 
Best Electric Co. 
Pass & Seymour, Inc. 
SOLDERING IRONS. 
Manhattan Electrical Supply 


0. 

Simplex Electric Heating Co. 

Western Electric Co. 

Wemnaneaee Electric & Mfg. 
0. 


SPRINGS. 
American Platinum Works. 
American Steel & Wire Co. 

SPROCKETS, —— Chain. 
Morse Chain Co. 

STACKS. 
American Bridge Co. 

STAGE LIGHTING APPARATUS. 
—_—_ Mfg. Co., Albert & 


General Electric Co. 

Johns-Manville Co., H. W. 

Sundh Electric Co. 

TANDARD CELLS. 

Leeds & Northrup Co. 

— Electrical Instrument 
0. 


| 
| 


| 





ao AND TACKS, Insulat- 


Z- 
Blake Signal & Mfg. Co. 
STATIONS, COALING. 
American Bridge Co. 
=“ ELEVATED RAIL- 


American Bridge Co. 
STEEL, Structural and Tool. 
American Bridge Co. 
STERILIZERS, Instrument. 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 
STOKERS, Mechanical. 
Babcock & Wilcox Co, 
Westinghouse Machine Co. 
STOVES, ELECTRIC. 
Current Electric Co. 
General Electric Co. 
Manhattan’ Electrical Supply 
Co. 
STRAIN INSULATORS. 
Anderson Mfg. Co., Albert & 


General Electric Co. 
Johns-Manville Co., H. W. 
Ohio Brass Co. 

=, STRUCTURAL AND 


American Bridge Co. 


STREET LIGHTING FIXTURES, 
Incandescent. 
Benjamin Electric Mfg. Co. 
Brady Electric Mfg. Co. 
Central Electric Co. 
Cutter Co., George. 
Delta-Star Electric Co. 


Federal Sign System (Electric). 


Fort Wayne Electric Works. 
General Electric Co. 

Line Material Co. 
Pittsburgh Transformer Co. 


SUB-STATIONS, OUTDOOR. 
Delta-Star Electric Co. 
Railway & Industrial Eng. 


SUPPLIES, ey 
Austin & Co., M. B. 
Bissell & Co., 
Central Electric Co. 
Commonwealth Edison Co. 
Illinois Electric Co. 
Manhattan Electrical Supply 


Co. 

Philadelphia Electric Co. Supply 
Dept. 

Stanley & Patterson. 

Western Electric Co. 


SWITCHBOARDS. (Switchboards 
and Panel Boards. 
Allis - Chalmers Manufacturing 


o. 
Electric Controller & Mfg. Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Post-Glover Elec. Co 
Trumbull-Vanderpoel Elec. Mfg. 
Co. 
Western Electric Co. 
_— Electric & Mfg. 
oO. 


SWITCHBOARDS, Theater. 
Delta-Star Electric Co. 
Trumbull Electric Mfg. Co. 


SWITCHES. 
Allis - Chalmers Manufacturing 


Co. 
Anderson Mfg. Co., Albert & 
J. M 


Arrow Electric Co. 
Benjamin Elec. Mfg. Co. 
Bissell Co., F. 
Central Electric Co. 
Chelten Electric Co. 
Columbia Metal Box Co. 
eS a Co. 
& se Co. 
Deita- Star Electric Co. 
Cutler-Hammer Mfg. Co. 
Cutter Co. 
Detroit Fuse & Mfg. Co. 
Electric Controller & Mfg. Co. 
— Engineers Equipment 
0. 
General Devices & Fittings Co. 
General Electric 
Hart Mfg. Co. 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. 
Paiste Co., H. T. 
Palmer Elec. & Mfg. Co. 
Pass & Seymour, Inc. 
Post-Glover Elec. Co. 
Sundh Electric Co. 
Trumbull Electric Mfg. Co. 
—— Vanderpoel Elec. Mfg. 


Western Electric Co. 
hey ~Waeemaaene Electric & Mfg. 
0. 


TANKS, OIL STORAGE. 

American Bridge Co. 
TANKS, WATER. 

American Bridge Co. 
TAPE, INSULATING. 

American Electrical Works. 

Belden Mfg. Co. 

Central Electric Co. 

ee Mica Co. 

& Ww se Co. 

Sauteed Electric Co. 
Johns-Manville Co., H. W. 
Kennedy-Webster Co., 














a Insulated Wire & Cable 


‘0. 

Marion Insulated Wire & Rub- 
ber Co. 

Mica Insulator Co. 

New York Insulated Wire Co. 

Packard Electric Co. 

Okonite Co, 

Standard Paint Co. 

Standard Underground Cable 


0. 
Western Electric Co. 
TAPS, Current. 
Benjamin Electric Mfg. Co. 
Jordan Bros., Inc. 
Manhattan Electrical Supply 
Co. 
Pass & Seymour, Inc. 
TELEPHONES AND SWITCH- 
BOARDS. 
Central Electric Co. 
Central Telephone & Electric 


Co. 
Manhattan Electrical Supply 
Co. 


Stanley & Patterson. 
Western Electric Co. 


THERMOMETERS, Electric. 
Bristol Company. 
Leeds & Northrup. 


TIES, PRESSED STEEL. 
American Bridge Co. 


TIME SWITCHES. 
Campbell Electric Co. 
Hartford Time Switch Co. 
Kennedy-Webster Co. 


TOGGLE BOLTS. 
Cutter Co., George. 
Paine Co., The 

TOOLS, Cable Pulling. 
American Steel & Wire Co. 
General Electric Co. 
Hazard Mfg. Co. 
Hubbard & Co. 
Packard Electric Co. 
Roebling’s Sons Co., Jo 
— Insulated Wire 3 Cable 


TOOLS, Commutator Truing. 
Fort Wayne Electric Works. 
General Electric Co. 

Jordan Bros., Inc. 

TOOLS, Linemen’s. 

Central Electric Co. 
Cincinnati Tool Co. 

Hubbard & Co. 

Johnson, M. L 

Klein & Sons, Mathias. 
Oshkosh Mfg. Co. 

Smith & Hemenway Co., Inc. 
Sprague Electric Works. 

TOOLS, Pipe Fitting. 

Borden Company, The. 

TOOLS, Portable Electric Polish- 

ers, Buffers, Drills, Grinders, 
Hammers. 
Clark Electric Co., Jas., Jr. 
Emerson Electric Mfg. Co. 
Fort Wayne Electric Works. 
General Liectric Co. 
Hamilton-Beach Co. 
Orr & Lockett Hardware Co. 
Robbins & Myers Co. 
Sprague Electric Works. 
Mg Be Electric Co. 

TOOLS, Threading. 

Borden ae 4 The. 

TORCHES AND FURNACES, 


asoline. 
Bridgeport ee Co. 
ion Mfg 
ERS, ELECTRIC, TRANS- 
“iss ION. 


American Bridge Co. 
TO te STEEL TRANSMIS- 


American Bridge Co. 
TOYS AND NOVELTIES. 

Manhattan Electrical Supply 

Co. 

Rittenhouse Co., A. E. 

Stanley & Patterson. 

Viking Electric Co. 
TRANSFORMERS. 

Allis - Chalmers Manufacturing 


Co. 
Campbell Electric Co. 
Central Electric Co. 
Crocker-Wheeler Co. 
Duncan Electric Mfg. Co. 
Esterline Co., The. 
Fort Wayne "Electric Works. 
General Eleetric Co. 
Kuhiman Electric Co. 
Manhattan Electrical Supply 


Co. 
Packard Electric Co. 
Pittsburgh Transformer Co. 
Rittenhouse Co., A. EB. 
Triumph Electric Co. 
Viking Electric Co. 
Wagner Electric Mfg. Co. 
Westinghouse Electri¢ & Mfg. 


Co. 
TRANSMISSION CHAINS. 
Morse Chain Co. 
MACHINERY. 
Morse Chain Co. 
TRANSMISSION MATERIAL. 
Dossert & Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
TREE INS TO 
Anderson Mfg. Co., Albert & 


J. M. 
Cutter Co., George. 














Ohio Brass Co. 
TROLLEY WHEELS. 
b en Electric Co. 
Johns-Manville Co., H. W. 
TROLLEYS & CHAIRS. 
Bissell Co., F. 
Oshkosh Mfg. Co. 
TRUSSES, R . 
American Bridge Co. 
TUBING, Brass and Copper. 
Bridgeport Brass Co. 
Faries Mfg. Co. 
TURBINE GOVERNORS. 
= - Chalmers Manufacturins 
°. 
General Electric Co. 
Westinghouse Machine Co. 
TURBINES, STEAM. 
Allis - Chalmers Manufacturine 


0. 
General Electric Co. 
Westinghouse Machine Co. 

TURBINES, Water. 
— - Chalmers Manufacturing 


UNDEK¢GROUND INSTALLA 
TIONS. 


2 Se ee Co. 

Gest, 

Graner- heditenes Contracting Co 

Standard Underground Cable Co 

Turner ee net Ce, J. W 
VACUUM CLEAN 

Central flectric Co. 

Federal Sign System (Electric) 

Western Electric Co. 

Wisconsin Electric Co. 
VARNISH, Insulating. 

Chicago Mica Co. 

General Electric Co. 

Minerallac Electric Co. 

Packard Electric Co. 

Sherwin-Williams Co. 

Standard Paint Co. 

— Underground Cabie 


Westinghouse Electric & Mfg 
Co 


VIBRATORS. 

Hamilton-Beach Mfg. Co. 
= Clothes (Moter Driv 

en 

Automatic Elec. Washer Co. 

Capital Blectric Co, 

Conlon Electric Washer Co. 

Federal Sign System (Electric) 

Western Electric Co, 

White Lily Mfg. Co. 

WATTMETERS, Integrating. 
Duncan Electric Mfg. Co. 
Federal Sign System (Electric) 
Fort Wayne Electric Works. 
General Electric Co. 
Sangamo Electric Co. 

Rb gg Elec. & Mfg. Co 

WINDERS, 1 “ween 
Belden Mfg. Co. 

WINDLASSES, Are Lamp. 
Brady Electric Mfg. Co. 
Cutter . Yep 
Hubbard 

WIRE ASBESTOS COVERED. 
Belden Mfg. Co. 

WIRE, Bare and Insulated. 
American Electrical Works. 
American Insulated Wire & Ca 

ble Co. 
American Steel & Wire Co. 
Atlantic Insulated Wire & Ca- 
ble Co. 
Belden Mfg. Co. 
Bridgeport Brass Co. 
Chicago Fuse Mfg. Co. 
D & W Fuse Co. 
Detroit Insulated Wire Co. 
Driver-Harris Wire Co. 
Electric Cable Co. 
General Electric Co. 
Habirshaw e Co. 
Hazard Mfg. Co. 
-— ee Rubber & Insulated 
re 
Johns- Manville Co., H. W. 
Independent Lamp & Wire Co. 
ara Insulated Wire & Cable 


Lowell Insulated Wire Co. 
— t seem Wire & Rub- 


Meore, Alfred F 

National Conduit & Cable Co. 
New York Insulated Wire Co. 
Okonite Co. 

Phillips, Eugene F. 

Phillips ~ 2. Wire Co. 
Roebline’s Sons Co., John A. 
Rome Wire Co. 

Safety Insulated Wire and Ca- 


ble Co. 
Simplex “Wire & Cable Co. 
a Underground Cable 
e Co. 
Western Electric Co. 
Westinghouse Electric & Mfg 
‘0 


WIRE, Enameled. 
American ~_ 4 & Wire Co. 
Belden Mfg. 
Westinghouse Blectric & Mfg. 


WIRE PULLERS. 
Johnson, M. E. 
Rittenhouse Co., A. E. 


ELESS APPARATUS. 
Manhattan Electrical Supply Ce. 


X-RAY APPARATUS. 
Dubilier Elec. Co., Inc. 
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Directory of Engineers 


CONTRACTORS 
SPECIAL 
INTERESTS 














American District Steam Company 


Engineers and Contractors 


Central Station Heating 


Pewer, Lighting, Railways, Gas, Water Works 
Plans, Specifications, Examinations 
and Reports 


CurcaGo NoRTH TONAWANDA SEATTLE 


= 
Wilbur B. Foshay 
Public Utility Specialist 
Investigations, Reports, Plans 
Development and ~~. of Electric, 
Gas, Street Railway and Water Properties 


Wilcox Blidg., Portland, Ore. 


CHARLES L. PILLSBURY 
CONSULTING, MECHANICAL 
and ELECTRICAL ENGINEER 


Consulting Engineer to 
Minnesota State Board of Control 


ite 805 Metropolitan Life Bldg. 
Suite MINNEAPOLIS, MINN. 








THE ARNOLD COMPANY 


ENGINEERS 
CONTRACTORS 


Electrical— Civil— Mechanical 
105 S. La Salle Street, CHICAGO 


C. W. HUMPHREY 


CONSULTING AND 
DESIGNING ENGINEER 
Plans, Specifications, Supervision, 
Examinations, Cost Analysis 
Electrical Mechanical 


THE ROOKERY — CHICAGO 


Frederick Sargent Ayres D. Lundy 
Wm. S. Menroe James Lyman 


SARGENT & LUNDY 
ENGINEERS 


RAILWAY EXCHANGE 
k and Michi Boulevards 


CHICAGO 








BADT-WESTBURG ELECTRIC C0. 
ELECTRICAL ENGINEERS 


Western Representatives of 
Weston Electrical Instrument Co. 
Ward Leonard Electric Co. 
Suite 832 Monadnock Block Chicago 


D.C. & Wm. B. JACKSON 


ENGINEERS « 


CHICAGO BOSTON 
Harris Trust Bldg. 248 Boylston St. 
Plans, Specifications, Supervision of Construction 
General Superintendence and Management 
Examinations and Reports 
Financial Investigations and Rate Adjustments 





THE W. H. SCHOTT COMPANY 


Engineers—Constractors—Managers 


DEVELOPand MANAGE: 


Electric Railways—Light and Power Plants—Hydro- 
Electric Developments, Central Station Heating 
Plants—Gas and Water-works. (Physical and Finan- 
cial Examinations and Reports a Specialty.) 


Harris Trust Bldg. - - CHICAGO 





Becx Exectrica. Construction Kompany 


Engineers Contractors 


Development, Design, Construction, 
Operation of Generation, Transmission, 
Distribution, Application, 


Andrus Building, Minneapolis, Minn. 


THE LIGHT AND DEVELOPMENT CO., 


OF ST. LOUIS 
OPERATORS OF ELECTRIC,GAS,WATER 
AND STREET RAILWAY PROPERTIES 
Capital Stock, $1,500,000 
Bell, Olive 522 Railway Exchange 

Kinloch, Central 1870 Building 


STONE & WEBSTER 
ENGINEERING 
CORPORATION 


CONSTRUCTING ENGINEERS 
BOSTON, MASS. 








H. M. BYLLESBY & CO. 
ENGINEERS 


New York Chicago Tacoma 
Trinity Bldg- Continental and C cial Wash. 
Bank Bidg. 





LAMAR LYNDON 
CONSULTING ELECTRICAL 
ENGINEER 


Long Distance Power Transmission 
and Alternating Current Probe 


lems a Specialty 
2 Rector Street New York 











DIXON -SMITH ENGINEERING 
COMPANY 


CONSULTING ENGINEERS 
Wright Building 
St. Louis 
Electric Lights Water Works Power Plants 


Examinations, Reports, Estimates, Plans, Specifica- 
tions, Supervision and Purchasing 


Municipal Industrial 


McMEEN and MILLER 


(Incorporated) 


Samuel G. McMeen Kempster B. Miller 
Leigh S. Keith 


ELECTRICAL and MECHANICAL 
ENGINEERS 


1454 Monadnock Block 


CHICAGO 
407 Electric Building CLEVELAND 


Underwriters’ Laboratories 
Under the Direction of the 


National Board of Fire Underwriters 
W. H. Merrill, Manager 
Principal Office and Testing Station: Chicago 
Branch Offices in all Principal Cities 
of the United States and Canada 
New York Office, 135 William St. 
London Office, 48 Westminster Palace Gardens 











Electrical Testing Laboratories, Inc. 


Electrical and Mechanical Laboratories. 
Tests of Electrical Machinery, Apparatus 
and Supplies. Materials of Construction, 
Coal, Paper, etc. Inspection of Material 
and Apparatus at Manufactories. 


80th St. and East End Ave., New York, N. Y. 





. es 
Nichols and Gilbert 
Electrical Engineers Physicists 
Electrophysical Research 
Development of Apparatus and Methods 
Tests, Reports, Recommendations, 
Office and Laboratory 
Armour Institute of Technology, Chicago 


The J. G. White Companies 


Engineers— Managers 
Financiers 


43 EXCHANGE PLACE, NEW YORK 
Chicago San Francisco 





WOODMANSEE 


& 
DAVIDSON, inc. 
ENGINEERS 


First National Bank Building, CHICAGO 











Ford, Bacon & Davis 
Lngineers 


115 BROADWAY, NEW YORK 
NEW ORLEANS SAN FRANCISCO 





NORTON and BIRD 


WILLIAM J. NORTON PAUL P. BIRD 
ENGINEERS 
Rate Surveys, Preparations of Rate Sched- 
ules, Appraisals, Examinations, Re- 
ports, Special Investigations of 
Public Utility Properties, 


111 West Monroe St. Chicago, Ill. 








A card in this Directory insures an invitation 
to offer bids on Municipal, Industrial and 
Private Engineering Projects, Light and Heat- 
ing, Power Transmission, Hydro Electric De- 
velopments, Modern Efficiency Methods, 
and General Civil, Mechanical and Electrical 


Engineering. 
Write for rates. 











June 27, 1914 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


CUTLER-HAMMER 


The Natural Way 
to Operate a 
—_— Lamp Socket 


conductors are simply placed in the 
grooves and the cap and shell Iccked. 8 
No knotting of cord is necessary. y p U S a] T H E B U TTO N 


All Cutler-Hammer : " 
' asy operation of a pendent 
socket is only possible with 
Pendent Sockets : in Spgs 


Have Strain Relief | in the new C-H line. 
On grasping the socket 


The upper part of the body of every the thumb and finger 
C-H pendent socket has an easily- \ are placed in just the 
wired strain relief. After the termi- i 8A right position for 
nals are secured the conductors of " \ ’ operating the push- 
the cord are simply placed in Ey . bar. One hand only 
grooves in the socket body as ei ; ere ge’ 
shown above. When the shell, eS. DM there} . 
cap, and cap outlet bushing are A aa . 2.5 here is no twist- 
assembled a pull can be exerted ie . ing or jerking of 
sufficient to break a No. 18 two- ae a ee the lamp and 
conductor cord without imparting “7 . Ss socket. 
any strain to the cord terminal con- 

nections. 


No Knotting of Cord 
Saves Time 


There is no need for a knot in the 
cord nor is there any time wasted 
in threading the conductors as is 
necessary with some strain relief 


devices. 
High Capacity—660 Watts, 250 Volts 


Both the fixture and pendent type of C-H brass shell sockets have the high 
rating of 660 watts, 250 volts as against the usual 250 watt rating. The higher 
capacity is particularly suitable now because of the extensive use of electrical 
devices operated from lamp sockets. The quick make-and-break mechanism 
used is the same as is employed in other Cutler-Hammer switch devices hav- 
ing the still higher rating of 750 watts. The Underwriters’ maximum rating 
for screw shell sockets is, however, 660 watts. 


See these new sockets at your jobber’s or write for a-scriptive literature today. 


THE CUTLER-HAMMER MFG. CO. MILWAUKEE 


NEW YORK: 50 Church Street CHICAGO: Peoples Gas Bldg PITTSBURG: Farmers’ Bank Bldg BOSTON: Columbian Life Bldg 
PHILADELPHIA: 1201 Chestnut Street CLEVELAND: Schofield Building CINCINNATI Fourth Nat'l Bank Bldg 
PACIFIC COAST AGENT H. B. Squires Co., 579 Howard St., SAN FRANCISCO, San Fernando Bidg., LOS ANGELES 
and Morgan Building, PORTLAND, ORE 
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233 Pages 6x9 94 Illustrations Net $3.50 


High and Low Tension 


Switchgear 
BY A. G. COLLIS 


Contains the result of researches made with the 
object of obtaining accurate data as to the effects 
caused by opening and closing the circuits with 
various types of electrical apparatus. The major 
portion of this work is expressly intended as an in- 
troduction to the main elements of design of both 
direct and alternating current switch gear, and the 
treatment is such that the essentials may be easily 
understood. A number of oscillograph records are 
given. These are the result of patient persever- 
ance: were obtained only with great difficulty and 
expense; up to the present and unique; and be- 
lieved to be the first published records of their 
kind. 








412 Pages 6x9 365 Illustrations Net $4.00 


Switches and Switchgear 
BY R. EDLER 
Translated by P. L. Laubach 


CONTENTS: General Remarks on the Design of 
Switchgear; Connecting Leads; Cable Sockets; Con- 
nectors; Copper Bars; Contact Blocks; Bolts; Con- 
tact Springs and Brushes; Carbon Contacts; De- 
vices to Elminate Sparking at the Main Contacts; 
Switches and Change-Over Switches for Low and 
Medium Pressure; High-Pressure Switches; Fuses; 
Self-Acting Switches; Automatic Switches; Circuit 
Breakers; Time Relays, etc.; Starting and Regu- 
lating Resistance; Controllers; Accumulator 
Switches, etc. 








50 Tables 
Net $3.00 


262 Pages 5Y2x8Y 
92 Illustrations 


Electro-Thermal Methods 


of Iron and Steel 
Production 


By J. B. C. Kershaw, with an Introduction 
by Dr. J. A. Fleming, F.R.S. 


CONTENTS: General Review of Progress 
in Period 1907-1912; General Principles of 
Electric Heating and Classification of Fur- 
naces; Notes on Electrodes and Refractory 
Materials for Linings; Electric Smelting Fur- 
naces; Electric Steel Refining Furnaces; 
The Heroult, The Giord, The Stassano, The 
Kjellm and Rochling-Rodenhauser, The 
Keller; Other Types of Electric Furnace for 
Refining Steel; Comparative Power Con- 
sumption and Working Costs; Lists of Fur- 
naces for Iron and Steel Production in Oper- 
ation or Under Construction in 1912; Pat- 
ents Granted Between 1898 and 1911; 
Abstracts and Reprints of Earlier Patents; 
Abstracts of Papers and Notes on Electric 
Steel Refining. 

















Have You a Copy of Foster’s Handbook? 











203 Pages 5x8 58 Illustrations 
Net $2.00 
Electric Arcs 
Experiments Upon Arc Between Different 
Electrodes in Various Environments 
and Their Explanation. 
By C. D. Child, Ph. D. 
Professor of Physics, Colgate University 





143 Pages 5x8 28 Diagrams Net $2.00 
Transmission Line Formulas 
For Electrical Engineers and Engineering 
Students 
By H. B. Dwight 
Associate Member, A. I. E. E. 


5 3%4x6% 

Net $2.00 
Studies in Light Production 
By R. A. Houstoun 





120 Pages 22 Illustrations 





190 Pages 5x8 32 Tables Net $2.50 
Science of Illumination 
An Outline of the Principles of Artificial 
Lighting 
By L. Bloch 
Translated by W. C. Clinton 


187 Pages 5x7 52 Illustrations Net $2.00 
Electric Arc Phenomena 








By E. Rasch 
Translated by K. Tornberg 
275 Pages 6x9 Net $2.00 


Public Utilities 
Their Cost, New and Depreciation 
By Hammond V. Hayes, Ph. D., Consult- 


ing Engineer 














120 Pages 6x9 98 Illustrations Net $2.00 
Single Phase Commutator Motors 
By F. Creedy 








Western Headquarters for Electrical Books 


Electrical Review and Western Electrician 


608 South Dearborn Street, CHICAGO 


Vol. 64—No. 26 
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Two years operation under water 


to demonstrate the high waterproof 
quality of 


Lincoln Motors 


Our motor coil impregnat- 
ing compound also has 
high insulating and heat- 
resisting qualities, assur- 
ing long life under severe 
conditions. 


LINCOLN 
ELECTRIC CO. 


Cleveland, Ohio 








A Higher Starting 
Torque on less current 
is developed by 


RICHMOND 
POLYPHASE MOTORS 


Richmond Patented Starting Coils do away with the necessity 
of using bulky and expensive compensators or auto-starters. 
Just one point of difference—there are many:others of value. 


Write for Balletin 14R 


Richmond Electric Works 
Established 1900 
Richmond, Va. 


Boston Chicago San Francisco 


New York 





PT 








LIN mm mom I 





WT 


Severely 
Tested 


by applying alternating current of several 
times the normal working voltage of our Al- 
ternators, to both the windings and the frame 
for one minute. The field insulation is al- 
ways tested to 5,000 volts. When you buy one 
of our Alternators, you get a fully tested ma- 
chine that can be fully depended on even under 
the most difficult conditions. 





Write for descriptive bulletins and complete 


technical data 





TT TMA tmnt | 














Smaller, Lighter, Less Expensive Slow 
Speed Motors 
Why put additional money in larger and more costly 
rames wound for slow speed, when 
Eck Back Geared Motors 
will do every bit of work asked of them? It means a 
saving to use them. 


Write for Bulletin 
Eck Dynamo and Motor Co. 
Belleville, N. J. 











Subscribe for the 


INVENTIVE AGE 


ONE DOLLAR A YEAR 
Contains index of all patents issued each week, and other 
useful information, Address 


INVENTIVE AGE PUBLISHING COMPANY 
National Union Building, Washington, D. C. 
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PEERLESS 


BI-POLAR MOTORS 


Peerless “‘Type W”’ Bi-Polar Motors 
are strong, compact and efficient. 
Rigorous tests assure them right 
before they leave our shops. Es- 
pecially adapted for individual 
drives of widely varying require- 
ments. Write for literature. 


The Peerless Electric Co. 
Warren, Ohio 


Chicago Sales Agents: 
= The Electrical Machinery Sales Co., 1536 Monadnock Bik. 


U0 





Remote Control, 
Reliability, 


and many other reasons account for the popularity of 


Cx 


Single Phase Motors 


Air 

pressors, Vacuum Cleaners, Organ Blowers, etc. 
% to 40 H. P.—25 to 140 Cycles. 
Bulletin No. 221 goes into detail. 


among the manufacturers of Pumps, Com- 


Century Electric Company 


19th, Olive to Pine Streets New York Office 


St. Louis, Mo. 30 Church St. 113 
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uy White and 

) | Cedar Poles 
of the Sreatest producer 
in the world, with yards 
| locatedat tke most 
| favorable shipping points 
for lowest freight rates 
J Ver > OLY, befor ] Sett COs 


O22" gota LlOe?S. 


THE 
NATIONAL POLE CO 
| Escanaba, Mich. 


Westerp 
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| NORTH 
SHORE 
POLES 


LOG COMPANY 








CARBOLINEUM 


“ REGISTERED 
PRESERVES WOOD EVERYWHERE” 


Standard from an analytical standpoint. Always 
uniform in quality. 
“TESTED BY TIME.” Write for evidence. Most 
concentrated oil for brush or open tank use on pole butts, 
cross arms and other woodwork exposed to premature 
decay. 
CARBOLINEUM WOOD PRESERVING CO. 

Dept. 115, Milwaukee, Wis., U.S. A. 
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Alternating Current 


Theory, Practice and Diagrams 
By Henry C. Horstmann and Victor H. Tousley 


A new, practical handbook for 
electrical workers, giving full 
information and explanations of 
alternating current theory. Writ- 
ten in plain, non-technical lan- 
y guage. 
~ Numerous useful tables, 
over 170 line drawings help to 
explain the subject matter. 

Pocket full 
leather; stamped in gold; red 
i edges; illustrated. 


ING CURRENT) 


i 


and 


size, bound in 
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Sf 
> 
S 
S 
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Price, postpaid 


Other Books by Horstmann and Tousley 


Modern Electric Illumination. Price, prepaid....... .... $2.00 
Practical Armature and Magnet Winding. Price, prepaid.. 1.50 
Modern Electrical Construction. Price, prepaid.......... 1.50 


Electrical Wiring and Construction Tables. Price, prepaid.. 1.50 
Dynamo Tending for Engineers. Price, prepaid........... 1.50 
Modern Wiring Diagrams and Descriptions. Price, prepaid. 1.50 
Electricians’ Operating and Testing Manual. Price, prepaid. 1.50 


Electrical Review and Western Electrician 
608 South Dearborn Street, Chicago 
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¢ DOUGLAS FIR 


& CROSS ARMS 


THE LINDSLEY BROTHERS COMPANY 


CHICAGO, ILL. 


**GOOD POLES QUICK’”’ 


SPOKANE, WASHINGTON 





CRAWFORD CEDAR CO. 
MENOMINEE, MICH. 


We are producers of Western Red Cedar and Northern White 
Cedar POLES. Prompt shipments guaranteed. 




















The Brady Mast Arms 


THE BRADY ELECTRIC MFG. CO., NEW BRITAIN, CONN., U. S. A. 
Manufacturer of 


MAST ARMS, POLEand SWITCHING HOODS, HOUSE 
BRACKETS and other specialties for construction work 


Catalogue and Prices Furnished on Application 





Western and Northern , 


CEDAR POLES 


Long Lengths in Northern Cedar are 
very scarce—Buy butt-treated West- 
ern poles. We are Pioneers in Pole 
Preservation, using C. A. Wood Pre- 
server. Ask for information and prices. 


THE VALENTINE-CLARK CO. 


General Office: Minneapolis, Minn. 
Western Office: St. Maries, idaho 
Sales Offices: Chicago, lil., and Toledo, Ohio 


Large stock carried at Minnesota Transfer 











POLES OF 
STERLING QUALITY 


Oldest Cedar Pole Firm in Business f7°$)y°"", 


MICHIGAN and WESTERN CEDAR 
W. C. STERLING & SON COMPANY 
1880 MONROE, MICHIGAN 1914 





CEDAR POLES 


Write for Prices. Prompt Shipments 
from Wisconsin or Chicago Switch- 
ing District Yard on I. H. Belt R. R. 


TORREY CEDAR CO., Clintonville, Wis. 














QUALITY SERVICE 


L. K. DEAL LUMBER CO. 


224 Sth STREET DES MOINES, IA. 


“western” CEDAR POLES 











TRADEMARKS 


PATENT and COPYRIGHTS 


Send your business direct to Washington. Saves time and insures better 
service. Personal Attention Guaranteed. 30 Years Active Practice. 


Write for terms—Book free. 


E. G. SIGGERS, Patent Lawyer 


Sulte 20-25 National Union Bullding, Washington, D. C. 











We Ship Promptly 


IDAHO CEDAR POLES 
Sound in Quality, Right in Price 
Let Us Quote 


Sandpoint Lumber & Pole Co., Ltd. 


Sandpoint, Idaho 











Wire Measuring 
Machine 


A Great Convenience and 
Time Saver. 


Reels Wire Intoa Neat Coil 
and Shows Number of Feet. 


Minceselis Ebsekic 
and Construction Co. 


Minneapolis, Minn. 














ELECTRICAL REVIEW AND WESTERN ELECTRICIAN Vol. 64—No. 26 








Reduce the equipment cost of your high-capacity 
stations by using 


Westinghouse Type E Oil Circuit Breakers 











They do the work usually done by breakers of much 
larger size and higher price. 


The main contacts are of the butt laminated 
type, amply protected from arcing by renewable 
arcing contacts. 


The insulators are of the heavy pillar porcelain 
type clamped in position but readily removable. 
For high voltages they are reinforced by concen- 
trated “‘Micarta’’ coated tubes. 


Butt-Type Laminated Brush with Arcing Con- 
tacts. 


The tanks are eliptical in shape and deeper than usual, 
allowing greater head and volume of oil and greater 
space for gas expansion. Strong mechanical construc- 
tion gives ample resistance to internal short circuit 
stresses. 


The wall or pipe frame mounting breaker has been 
adopted by many operators of large stations as more 
desirable for standard equipment than the older form of 
cell mounting. These breakers can, however, be sup- 
plied for either pipe frame or cell mounting. 


Type E Oil Circuit Breaker 
Single Pole Unit, for Cell Mounting. 


The maximum ratings are as follows: 


Type El—Small cell mounting breaker 300 and 600 
amp. at 16,500 V.; 1,200 amp. at 7,50Q V.; 3 phase ulti- 
mate breaking capacity 10,000 kva. 


Type E2—Large cell mounting breaker, 300 and 600 
amp. at 35,000 V.; 1,200 amp. at 25,000 V.; 2,000 amp. 
at 15,000 V.; 3 phase ultimate breaking capacity 20,000 
kva. 3,000 and 4,000 amp. at 15,000 V.; ultimate break- 
ing capacity 30,000 kva. 


Type E3—Small wall mounting breaker, same ampere 
and volt ratings as type El and in addition 3,000 amp. at 
750 V.; 3 pole only; 3 phase ultimate breaking capacity 
12,500 kva. 


Type E4—Large wall mounting breaker, same ampere 
Westinghouse Type E Oil Circuit Breaker and volt ratings, excepting 4,000 ampere, as type E2; 3 
for Wall or Pipe Frame Mounting. phase ultimate breaking capacity 25,000 kva. 


Westinghouse Electric & Manufacturing Company 


Sales Offices in 45 American Cities East Pittsburgh, Pa. 




















